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(57) Abstract: 

PURPOSE: To efficiently obtain the subject compound 
useful as an antitumor agent, etc., in high yield by 
reacting a specific acytgtycerol wfth a specified 
jphosphorylating agent and hydrolyzing the resultant 
compound. 
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CONSTITUTION: A 1 -O-acylglycerol of formula 1 (R is 
1-30C alkyl or 2-30C alkenyf) is made to react with a 




n 



phosphor/fating agent such as p-nftrophenyl 
dichtorophosphate of formula II pc 1 is halogen, 
imidazolyl or triazolyt; X 2 is halogen, imidazotyt, 
triazolyt, (substrtuted)phenoxy, etc.; X 3 is imidazolyl, 
triazolyl, (substituted) ph en oxy, (substituted)alkoxy, 
etcj and the resultant compound is then hydrolyzed to 
afford the objective compound of formula III |M is H, 
alkaline (earth) metal, etc.). 
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(57) # [B£fl 

■[§»] l-0-7^;l/^'JtD-;l/2, 3-*X7 
fflSttffl«:StS^ y-feD'J P H Y L P A 3)fS{i 

TBHtet 
[ft 1] 
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CH2O — C.-R 

I / \ - + 
CH 2 -0 O M 

(iW, RttKiR»l-3 0©ia««feL<tt»a*7' 
;M^l/g£ ttBSRR 2-30 ©iffiBtfk L < li^&tf 
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l ] TEHB3S 
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o 

CH 2 0-C-R 

CHOH 

CH 2 OH 



(^>f , r immm. i ~ 3 o ©Burnt l < i±»Ktt7 

^^SSfettRfRft 2-30 ff>&mVi t b < tttftttt 
tfk23 

o 

, II ^ 

X 1 — P— X3 
A* 

.«tou x^/Noy^ -r = 2vu>ug. hut 

Set ^ItlS fcf*. TKHftiC 

nc3 3 

o 

CH20-C-R 



CH 
H 



A 




M 



(as*, r itv&m. i~3o <oia»« tl< te^StfT 

71/2, 

;l/-4-"hD7xr;l/) ^dp*X7i-K S*- 



40 



--hD^»*;l/^D^D'Jf - K fcTX (p~- 

(2, 2. 2-h'J^Pnxf;W *X*n>D«Jf- 
K VfX (2. 2. 2-h'J^Pn-l, ) -Zs**)V 
x^;l/) t^n^D»Jf-h, 2- (N, N-is*?- 
frT^y) - 4 --hn7x-;l/mD^p»Jf- 

0-7v/M»J-feP-;l2, 3~*X:7x— KOSag 

[ooon 

>BhS phylpa, tszv^mmftoymmjD&tiim 

CO 0 0 2] 

[ft4] 

o 
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[0 0 0 3] 

a U >mmT'£>2> P H Y L P A (K . Murakam i-Murofush 
ietal., J. Biol. Chem . . 267. 21512 (1992) .) te. 

[0 0 0 4] 

^stiitsc^, toe, mi,^2<*7<Diji&mmti* 

THimZtiZ P H Y L P A:teJ:tf*<D8§3l(**S3frr* 
[0 0 0 5] 



V ) 



(3) 



^fflsPB-Z 2 8 16 9 



imm*m®.tz>tzit>(»%-m ^zm^mi*. «amt 
C000 6] -tt&t>?>*5mi*. —IKS 

[0 0 0 7] 
[ft 5] 



CHjO-C- 

CHOH 

CH2OH 



[I] 
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CH2O-C-R 



[II] 
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[00 0 8] (xt<K R«KmStl-3 0^M|ittfeL 

TIBHttiC 20 
[000 9] 

[<te] 

o 

X1-J-X3 



[001 0] (iS^, x'ttADyyfi?, -r^^vy 

[0011] 
[ft 7] 



[0 0 1 2) (it*. Rtt«*»l~3 0©i6»KfcL 
^7>^»>Aa^IW) T*St>2tl£ 1 -0-75/ 



[0 0 13] ±8St*OH«aRk.LTtt. 

yotr^s. -^+s/;i/S. xS'/wt 

*9<r=-ft>&* tt-Mk* F-r*5> 
h Ux-;l/|4if(07^-;Vi 
*M*-r*ci:3b^Tfr*o ^^D7;l/*>^i:LT^ 
y^D^D;^^ y^D7^yl, ->^a^>^v 

m. \£Vi/>m. y^^m. ?-*7* via* z&msi? 

^^a^jl/B^iME P H Y L P A lc#2; tl5 8, 9 
t LTfc*. 7x^f;l/8, 2-^v^;l/- 

Tt5o £fc. M<D7/l/*U&KS : fkLTtt'^hy»> 
A. *9*A&£«* 7>u*U±a&Sfi?i:LTli'v 
£~*>">A. *;l/S^Aft£*WS-r5C. fctfTfN ■ 
^7>^-^jM^ LT(±7*f;l/7>^»> Al, K9 
xf;V7^-^AS, fh7^W^x»>Al4 

[0 0 14] ±32<OU>»ft*Jfc:fetJSB8aix 
\ x 2 . x 3 fc*5i/>r. ADyyg^fciTtt, 

ITtt- h o» ADy>E?^»$ L < , 7* 
3+'>S±OlMi: LTti7xx;l/g, p-xhP7 

iWI^LT, **S/*fty>. p-xfa7xx;l/^ 
^DD^X7x- K (2-^DD^f;l/- 4 -XhD 
7xX;W ^^DD^7x-h, ^-t-7?Vl/*X 
*D7D5f- K i/*7x-;^*D^P'Jf-h; 
4 — ^ ho7xr.;l/7x^;l/t>X^D^D»Jf-h, 
^>y*;l/«3f>u^D'Jf-h, v- p-n l>D-(yy" 
^*D>D»Jf-K tfX (p-^hD7x-/l/X 
*X*o*D»Jf-K trx (2, 2. 2-hy 
^DPXf;W ^D^pUf-h, tTX (2, 2. 
2-h^PP-l, 1 — i^^vl/X^vl/) *X*o^ 
P'Jf- K 2- (N, N-y7f;P757) - 4 
hP7x-;l/ta*P^P'Jf-h, 7xX;l/N-7x 
■=.;1/*X*^ ^ H * D y -r— b „ y ;I/ h V ^ 

^/y h\ *^u;i/b»;xf»;7v' , j k^wsc 
fc#T#s 0 cti&oy>»fk»jo«5-6. *x*y;i/h 

y>W^£Vy h\ *7*U;l/h l JXh«J7*/U HAW 
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[001 5] y>BWbsa6tt, mn. hvx^rs 

>x 4 — S^^Tl/TSyHf ys^\ 1. 5-~isy*f\£is 
5a [4. 3. o] y >- 5-x> x i t 8-^7 If 
[5. 4. 0] *>>-r^-7-X>. tfU^>, 

ny>?> s 2. 6-^- t -y^/i/try 

[0 0 16] SSJfc; S£ttH&£&«*T?T*>*U JBl^ 

^x-fMM, y^pp^^X ^DD*;1/Af© 

t^7= KiMl^&nS. 5 0°C*p6 1 

OOtT'Rbn, »@^«-2 0t:^6 4 OTCTfr^n 

[0 0 17] ±!5^Tti:. »jyBApy>lk», g> 

[0018] y>Mft»jfcLT*x*y;i/byxhy7' 

yUK. *»i:LThyx^l/75>*fflc>rc«^. * 
X*y/WkEJ£tt>»-- ®^fiE%fcLT{i^y-fen-;l/ 
2, 3-*X7x-Ky hV7l/»J Ftf4*t*ft 
■SJS»**JC7k**nitafc hy 7!/y Ffctfi^cftlzk^ 

?y-fen- ;l/2, 3-ta7x- h<Dhyx^ so 

x t> ^ ^ * > ^aft-r a c ^ k j; 0 m m <o 2? > * 

*TT3 1 -0-7'>';Vyy-tro-;l/2 > 3-*X:7x — 
[0019] **W<o«ifiiik:fev^TS»ka: 

[0 0 2 0] 

[fL8] 40 



CHgOH 
CHOR 1 
^H20R 2 

[ HI] 



[SlXg] 



o 

^H 2 0-C-R 

CHOR 1 

CH2OR 2 

[IV] 



O 

CHgO-C-R 

CHOH 

CH2OH 



[IJ 

[0021] (x£^ Ri*mm®L\~3o<Dmmvihv 

1^7^-^AS^gbL, R 5 . R 2 ttH— *fc£H 

[0022] [an xg] *xg«. atiiijT* 
*> 2 n& 2 ft*; £ # 3 {uotK^s*^^ ^ nrc ^ y u 

-vV^i{fok&S*7:WWfc:U S [IV] T^b^n 
£ 1 -0-T->;P^y-tU->rl/g|««:^}§-rs^OT 

[0 0 2 31 2Gil5£U3tiLCD7l<&m<DBmMRK R 2 

»A2 ftfcT >vl,ggp#;&|iE: 3 C 2: £: < RST # & t> 

7'J;l/t^^^;l/t^;l/S, 

•^>i/?\s**is*?->\sM. 2, 2, 2-hy^nnxh 

;US^^7;b^;l/S^j:a'7y-~;l/y^l/» ; h 

y ^ ^ > y h y x^^> y t 

>«^;l/->y;l/S, t -7f ;)/^7 x-;^> V ;Hf 
y;i/X ; £fcfi-rv7Dfc?y-x>g, i-^;K/ut? 
'Jf>I> >^a-^>^y ^>g N v^n^^i/y 

HHfi-T * - 00**S*-{* £ & o T«gt ^ 
Uf>S?WK?n5c R'fcR 2 **— ftt 

& o rc-r v ;/ n tr y r ^fog^y ^ y 

[00 2 4]S [1 1 1] TmfrZtl&tfV-tVJ—frm 

#{*<D7t*gtet*i:LTii. 2. 3-O—YV^Dtry 
7>-sn-^nD-;k 1, 2-0— rv^atry 



o • 



£t\t>(DmttWm±. 1 -0-^>is;\s-2, 3-0- 
-ry^utru-r>- s n-yj^a-;k 3— O — 
1 . 2-o-^v/Difjf>-sn-^;-t?P 

— >K D-*r>~ /K L-77lfy-X, L-7X 

too2 5] Tv^wtasti. s [i i n T**b«n 
;i/T^ytfy^> v i. [4. 3. 10 

0] y>-5-ai> > 1, 8-isT*f)£i/Zu [5. 
4. 0] ^ >X ^ - 7 -X-y^cO 3&T^ >#£E~F. ft 

W**»*ffffl3r^*»a> SfcttsS [ill] T*St> 

= 4-^^/1/73/ truy^O^fiBT. N; N* 

MX7^>, 3-K2-^dd- 1 V>?- 
■>A. 2. 2' -^tfU^l/^X;^^ K- h'J7xr 20 

[0 0 2 6] S^«jS«4«-eff5btU fflt^n^lSfllfc 

[0 0 2 7] ^ [IV] T+mt>ZtlZ> 1 -O 

-7^UtD-;l/Hfft©^, R.« r HEHB3S 
[0 0 2 8] 

[ffc9] ^ 

40 

[0 0 2 9] (SC^. m*5j;t/n[±|H|— T-fegfcoTfc 
OfcLtl 5J£TF©lH&*:3E*>ir) T-St»?n5l 
T&Sft&fcltt. *Hfifl:£*TJboT» flMtf, 1 1, 
1 2-^^y^^>S (m=9, n = 7). 14. 1 
5-*£y-T:3-9->& (m= 1 2. n = 4 ) . 9, 10 



6-2 28 1 69 



-^/^^>S! (m=7, n = 7), 11, 1 
2-^^/t^^>8 (m=9, n = 5) > 12. 
1 3-si*S*??T*>m (m= 10. n = 4) . 1 
5, 16^^/^^>i (m=13, n = 
1). 9. I 0-^^/rh7fA>8 (m=7. n = 
3) , Mv PHYLPA^hS9, 10-^V 
'VfrU-xfcS/lt (m=7. n-5) fcH'fcW^-rs C 

[0 0 3 0] [^21© *Jimi*. 3 [I V] T^fc 

£*x£ l -0-T^;l/yu-fea-;l/^|3g|*:^2&. 3ft 
OTk^SO^S^^L. S [I] T*Wh*l- 

[0031] Tk^SoSSSo^^i. fflt^nt^S 

*KS^0«aSKl^L/c^flJ^a (T. W. Green, " 
Protective Croups in Organic Synthesis" . A Wiley -I 
nterscience. New York. 1981 . pplO-72) £S£t>Tfif5 
CttfT'Z, 5£ [I] T3kt>-£tl% 1 -O-TisfrPV 

[0032J3 [IV] T^b^nS 1 -O-TisjiM? 

^-7K. h'J7MD^i-fh7tKD77 

p- h;lo:>X7l/*>^-y£y— ;K P - h7l/i 
>X;l/^>i-fh7cFo77^ e'J^-Wp- 

h ;l/ a: >x;l/**— h~th7tFD77^ 
£ft£tf. 84&«^t?y ^-*Ap-b;!/X 

[0 0 3 3] 3 [I] TS*>;**1* 1 -0-T>;l/^"U 

[0 0 3 4] IXK ##«L 
[0 0 3 5] 

[HS6P] 

#%#J i 

[0 0 3 6] 
[ffcl 0] 
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H.VV..H 



HO 




P4H9 



H 




OHC x = 



4 H 9 



Me02C(CH 2 ) 5 




C4H9 



K 



Me0 2 C-(CH 2 }y 




H 



C 6 H 13 



tO 0 3 7) [P. Mohr etal., Helv. Ch im . Act 20 

a. 66. 2501 (1983).] ffi«<02Fffi-?'&J«Lfc Cl R. 
5S) -3-**Wi/?n [3. 1. 0] 

2 — (2 . 2 6 g. 2 3.0mmol) «^^PP^ 
*:/»SS (75mL) IC-7 8TT, *JRfc^V7f 

(0.9 5M^>@S, 25.4m 
L. 2 4 .Immo 1) ^f&TLfc 0 -7 8tTl« 

MffiTigJSL. (1R, 5 S) -2-tKD^y-3~ 

^-^-9-e->^u [3. 1. 0] '\*v-xDm$ij£VB*m 30 

[0 0 3 8] Tkiltfb-J-hy *>A (2 .7 6 g. 6 9 mm 
o 1) ^/bX/i/tf^ */ K (3 0mL) iCiD*.. 6 

;l/^X$-^A (2 8.5g, 6 9mmol) ^>7^ 
/l/*^**!' KStt (5 0mL) fc^jgTiDiU 5^ 

fco C£>ffcfe?£?&lC, (1R, 5S) - 2-tK 

D^i/-3-tWlf^^D [3. 1. 0] ^*VXD ao 
i?**>\'7>)Vfr*i/ \:mm (5m L) ^gT&n*. 1 
BSRB*#Lfco 0tTM(2.6mL, 4 6mmo 
1) TSlS*ffjtL. Efti^&ttfbdS* (I 0 0m 
L) k&tt. x— r^2®ambfco x— 7*;I/JBttS 

t»y^y^7A^PVh^77^- (»»x 
JC*D»«U (2 S. 3S) - 2, 

3~^^y-4-/^y~i-^i/(2.i0g, ] 

3 .6mmo K 6 0%)*Sfc o 50 



K 



HOgC-fCHzb 




H 



C6H13 



[0039] ! H-NMR (4 00MHz. CDC 
la) :5 = 0.39 (1H, d d d. J = 5 .0. 5, 
0. 5 .0Hz, ^pyp;^-CH 2 ) . 

0.91 (3H, t. J=7.0Hz, C (9) H3) „ 
1.0 1 (1 H. ddd, J = 5 .0. 8.2. 
8.2Hz, ^D^y-CHz), 1.3-1.5 

(5H, m. C (2) H, C (7) Hz. C 

(8) Hz) , 1.73 (1H, m, C (3) H) , 2 . 
3 5-2.2 2 (2H. m. C (6) H2) , 3.47 
(1H, dd, J=9.0 *5£tf 1 1 8Hz. C 

( 1 ) Hz) . 3.78 ( 1 H. d d . J = 6 . 5 43iz 
7J 1 1.8Hz, C (1) H2) , 5.1 1 (1H, d 
d d. J = 1 .0. 9.8. 10.8Hz. C 

(4) H) . 5.50 (1 H. d d t. J = 1 .0. 1 
0.8. 13£XS 7.5Hz. C (5) H) . 

[0 0 4 0] *DD£aA&fcTU> ? x£A (2 .8 0 
g. 1 3 .Ommo I ) . tU^a7^>-7X3A 

(1 .Og) , RSthU^i, (3 2 0mg, 3.89m 
mo 1 ) ^DD^^>SS|g (8 OmL) IC, ±12 
(DjjfeTS&Lfc (2S, 3S) -2. 3-^y-4 
-y^>-l-^-;l/ (8 2 0mg, 5.32mmo 

1) <Ois#aa*&^igm (1 OmL) ^STim*. 
*6fcii*WS8-r»#Lfco S*SS»fc:x-f;l/ (8 

omD *in*. ^&va*mt}Ltco mm^sTmm 

T«8L, (2S, 3S) -2, 
/-4~y^t-;l/ (7 7 0mg, 5.06mmol. 

[004 1] 'H-NMR (4 0 0MHz. CDC 
1 3 ) : (5 = 0.90 (3H. t. J=7.0Hz. C 

(9) H3) . 1.2 8- 1.4 9 (6H, nu is^U? 



o • 

(7) 

11 

D^-CHz, C (7) Hz. lo&Tf C (8) 
Hz) . 2.04-2.21 (3H. m. C (3) H *5 
£Zf C (6) Hz) . 2.3 0 ( 1 H. m. C (2) 
H) . 5. 31 (1H, ddd. J = 1 .5. 9.0. 43 
£U 1 1.0Hz, C (4) H) , 5.53 (1H, d 
d t . J = 1 .0, 10.8. IS&Zf 7.0Hz. C 
(5) H) . 9.2 7 ( 1 H. d. J = 5 .5 H z. CH 
O) . 

[004 2] Tk^fb^hU^A (5 9 4mg. 14.9 
mmo 1) ^^/l/XJl/^S/F (l.OmL) lOm io 

6 0lCTll»nJW¥Lfc. C*l**{fc (6-*/W» 
3riy\*i/M hU7x-;l/^X^ , !?A (3.50 
g. 7 .4 3 mmo 1) Jl/X/l/**^ KStt 

(7mL) JcMSTlra^5»HaffU A>f 

IBW^T^jjcLTc (2 S, 3S) -2, 3-^*y- 
4-yW~;l/(5 4 0.0mg, 3.55mmol)tf) 
^^il/Xn/^^KMHE (5mL) £rin*. ISTl 
^mUnLfCo mm (0 4 7mL> 7.8mmol)£: 

^fa&m* (1 5mL) £rim*x— 20 
■x;l/T3lslfflaiLrco :c— rvWlttSfca&T* fiftKtt 
*X*h»J «to£«*Tijfet\ *i*8HW-hy 

*AT?*£«Lfe 0 ^BETiSfSbfc^. fltt*^U*y>l^ 

in^/l//*^*^) ^ffl^TMSU (9R, 1 OS) 
-9, 1 o-y^y-7, 11 — N^^-ras^n^BM 30 
(8 5 0 .Omg. 3.0 5 mm o 1 . IR^8 6 %) 

[004 3] 'H-NMR (4 00MHz. CDC 

1 3 ) :0.45 (1H. ddd. J = 4.5. 4.5. :fc 
&Xf 4 5H z. ^D^y-CH 2 ) .0.90 

(3H. t. J = 7 .OHz. C (16) Hi), 1.1 
8 (1H. ddd. J=4.5. 8.2. te&Xf 8.2 
Hz. y^D^py^-CHz) . 1 .30-1 .68 

(1 OH. m. C (3) Hz. C (4) Hz. C (5) H 
z. C (1 4) Hz. C (1 5) Hz) . 1.7 7-1.8 40 
5 (2H. m. C (9) H t3XU C (1 0) H) . 
2 .1 4 (4 H. m. C (6) Hz to^XJ C ( 1 3) 
Hz). 2.31 (2H. t. J=7.5Hz. C (2) 
Hz) . 3.67 (3H. s. COzCHs) . 5.05 

(2H. m. C (8) H &&Xf C (1 1) H) . 
5.43 (2H. m. C (7) H C (1 2) 

H) ) . 

[0 0 4 4] ±ffiW}&T-&f£L/c (9R, 10S) - 
9, 10-^^/-7, 11 — x^T-^i/X^^ 
;l/(4 7 5.5mg. 1.7 0mmol) ^7^>W* so 
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12 

>&*y>A (I6.6g. 85.4mmol)^^ 
/W8»E (5 OmL) \zmm (I 7 .7mL, 2 98 
mmo 1) ^m^i}^MWt^^X^^ 1 ^S*HtTfflT 
Ltza * (5 OmL) £rin*-. 7- As 

* h V A*. ISfiBftia*-PiStt\ Mzk^tg^ h y ^ a 

» TfitffiU (9S, 10R) -9, 1 0-^*y-\ 
**5 ff *>l|y*'7V (4 6 0 .Omg. 1 .6 3mmo 

1 . iJX^9 6%)*mtc 0 

[0 0 4 5] 

[a] 2°d +0. 19° (c 8. 0. CH C Is) . 
•H-NMR (4 0 0MHz. CDC I 3) :6=-0. 
3 3 (1H. ddd. J =4.0. 4 .0*. 43£tf 4. 
OH z. ^Dyo;^-CH 2 ) . 0.5 6 (1 H. d 
dd. J = 4.0. 7.5. ^Scfctf 7.5Hz. ^>^a 
yD/^>-CHz) . 0 .6 4 (2H. m. C (9) H 
*5&U C (10) H) , 0 .8 9 (3 H. t . J - 7 . 
OHz. C (16) Hs), 1.09-1.62 (22 
H. m. C (3) Hz. C (4) Hz. C (5) Hz. C 

(6) Hz. C (7) Hz. C (8) Hz. C (1 1) 
Hz. C (1 2) Hz. C (1 3) Hz. C (1 4) Hz. 
C (15) Hz). 2.30 (2H. t. J=7.5H 
z. C (2) Hz) . 3 .6 7 (3H. s. C Oz C 
Ha) . 

[0 0 4 6] ±!3<Z>£Fi£-C-&jaLfc (9 S. 10R)- 
9. J 0-^^yA^f*>8^f;l/ (3 90.0m 
g. 1.3 8 mmo ! ) h7tKD77> (10m 
L) ICjgj&L. 1 NjJc»fb:J-hy«>A*iS« (10m 
L) *irax. 8 0*CT. 4«rBa#bfco OXlZ^W 

S. 10R) -9, 1 0-^^y-x^-9-^7J>K (3 7 
0.4mg. 1 .3 8mmo U 1 0 0%)^l/c o 

[004 7] 'H-NMR (400MHz. CDC 
la) :<S=-0.33 (1H. ddd. J=4.0. 4. 
O. 4 .OHz. y^D^p;^>-CH2) . 

0.5 6 (1H. ddd. J = 4 .0. 7.5. l$£Zf 
7.5Hz. y^pyoM>-CHz) . 0.64 (2 
H. m. C (9) H $5£TS C (10) H). 0.8 
9 (3H. t. J = 7 OH z. C (16) H 3 ) . 1 . 
0 9- 1 .6 2 (2 2H. m. C (3) Hz. C (4.) H 
z. C (5) Hz. C (6) H2. C (7) Hz. C (8) 
Hz. C (1 1) Hz. C (1 2) Hz. C (1 3) Hz. 
C ( 1 4) H2. C (15) Hz) . 2.3 4 (2 H. 
t. J =7 5H z. C (2) Hz) . 

[0 0 4 8] #%#J2 



. ) 



I ) 



(8) 



13 



r-OCHaPh 



>d 



r-OH 



[00 4 9] fK*T>^r^r (5mL) iCV^JU (6 
2.4mg. 9 .Ommo ]) Srira*. ^-^WfeJg^C 
&££T-JS}?Lfco C Ojg^c- 3 31C~F. l-O — * 

;I/ ( 1 5 8 .Omg, 0.7 lmmo !) Of h7t 
Fn^^>r§?g (l mL) -3 3°CT. 1 Bf 113 

MnLTco mtr^e^L, (4 4 3 .Omg. 8.2 8 

fee &tf^&£&fa:£fek (lOmL) Srira*. 
^;l/-t?2[niamLfCo P^f/bP^^hA6T^^ 

u ffl2. 3-o--ryyntr>j^>- s n-^y-tru 



10 



1t&0¥6-2 2 8 1 69 



14 



(c 1 .7 2. MeOH) . 



fflbfCo 

[0 0 5 0] 

[tt] 20 ! - 1 1 .0" 

1 R (neat) 

3 4 00, 2 9 60. 29 1 0, 2 8 5 0. 1 3 7 5, 
13 6 5 c m-1. 

1 H — NMR (4 00MHz. CDCla) : & = 1 . 3 
7 (3H. s. CH 3 ) , 1 .44 (3H. s. C 
Ha) , 1.8 6 (1 H. b r s. OH) .3.59(1 

H. d d. J = 5 .2 l5&Zf 11.7Hz, C (1) 
Hz) , 3.73 (1 H. d d. J = 3 .7 ts£Zf 1 

I. 7Hz. C (1) Hz) . 3 .7 9 ( 1 H. dd. J 
= 6.5 *>£tf 8.2Hz. C (3) Hz). 4.04 

(1H. dd. J = 6.6 *5£tf 8.2Hz, C 



r— OH 



(3) Hz) . 
5.2. 6.5 
[0 0 5 1] 
[ft 1 2] 

o H 
r-O-O-fCHaJy' 



24 (1 H. dddd. 
$5&U 6.6Hz, C 

m3 



J =3 .7. 
(2) H) . 



H 




; 6Hi3 



[0 0 5 2] ##flj2T^/£Lfcffi2, 3-0 — <V~7 
ufc!»J-7^>- s n-^U-bP-;V^y^nn^^> (5 
mL) (9S, 10R) -9, 10-^ 

y^itx*>K (6 1 2mg. 0.23mmol)^ 
y^OD^^^S (ImL) . isistru^iri/fr-hfo 
$>is<< ^ K (4 9 5mg. 0.24mmo1). 
7l/T^ybf»J^> (5 5mg. O.OSmmol) £jm 
Afco 1ST* ) 2!«HfR»& S^^-tr^-rhS^ 

J®*T*iJfel/\ , m&ffi&1- h U •> ATtelftLfco MEET 

[ (9S. 10R) -9, 
;W -2. 3 -O — f V^DtTU-rV- s n-^y-bu 
(6 7.3mg, 0.1 8mmo 1, lR$77%) ^ 

[0 0 5 3] 

[a] 2°o +2.3 8° (c 1 
I R (neat) 
2987. 292 6. 2854, 
1371. 1214. 116 0. 
nv' . 

1 H — NM R (4 00MHz. CDCla) :6=-0. 
34 (1H. ddd. J = 4 .0. 4.0. *5&U 4 . 
OH z. i/^pyD/^-CHz) , 0.56 ( 1 H. d 



.2 1. CHC 1 a) 



1 7 4 3, 
1 0 8 7, 



1 4 5 6. 
1 0 5 8c 



dd. J=4.0. 7.5. *5cfctf 8.9Hz. i^U 
yp^>-CH 2 ) .0.64 (2H. m. i/^xn~fu^ 
>-CHx2). 0.89 (3H. t. J=7.0Hz. 
C (16' ) H 3 ) . 1.1 0- 1.8 0 (2 8H. m. 
C (3* ) Hz. C (4* ) H 2 . C (5* ) H2. C 
(6' ) Hz. C (7' ) Hz. C (8' ) Hz, C (1 
1 ' ) Hz. C ( 1 2* ) Hz. C (1 3* ) Hz. C 
(1 4* ) Hz. C (15*) Hz. ^V^Dlf'Jfy- 
CH3 x 2) . 2.34 (2H. t. J=7.5Hz. C 
(2 , )H 2 ).3.74(1H, dd, J = 6 .2 *> 
£Zf 8.5Hz, C (3) Hz), 4.07 (1H, d 
d, J = 6 .2 IS&Zf 8 5H z, C (3) Hz) . 
4.10 (1H, dd, J=5.8 tS&U 1 1 5H 
z, C ( 1 ) Hz) , 4.16 (1H, dd. J=4.8 
4oJ:t>* 1 1 .5H z. C (1) Hz) , 4 .3 1 (1 
H, dddd. J=4.8. 5.8. 6.2, &£Zf6. 
2H z. C (2) H) . 
"C-NMR (100MHz, CDC 1 3) 
9, 1 4.1 , 1 5.7, 2 2.7, 2 4.9. 

2 6.6. 2 6.7. 2 8.7. 2 9 
4 . 2 9 .7. 3 0 
6 6.3. 7 3 .6. 



2 5.4. 
3.2 9 
6 4.5. 
p m. 

E I — M S 

m/z = 38 3 (M + HO 
Ttmfttir : (C23 H42 04) 



: <$= 1 0 
2 5.3. 
1.29 
1 . 3 1.9, 3 4.1. 
1 0 9.8. 1 7 3 .6 p 



3 6 7 (M-CHsO 



(9) 



*$gfl¥ 6-2 2 8 1 69 
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WSffl C=72.3%, H=I 1.0%. 

##T<B C = 72.5%, H=l 1 .1%. 

[0 0 5 4] #%0O 4 

Hfcl 3] 

r— OChfePh r— OH 

> — fax 

[0 0 5 5] #*«2kBa©Sit^ igftTV^r-T' 



16 

(5mL) -fh7tHP77>Sffi (ImL) <K 'J 
(52.0mg. 7 Jmmol) t 3-0 — O 
VA>- 1 , 2-0— TV^atf «Jf>- s n-^'J-bD 
(1 30.0mg, 0.58mmo 1) A^ffil, 2 
-O — (V7a\£Vy">- s n-^U-teu— ,/l/*f§ fc 0 

[0056] &mms 

[ft 14] 



E 



OH 



o 

II 

-0-C-(CH 2 )/ 




6 H 13 



[0 0 5 7] #^g04T*li^Lfcffll, 
Dlf'Jfy-sn-^JtD-^ (9S, 10R)- 
9, 10-^^/^f^yS (8 8.0mg, 0.3 
3 mm o I) . isis 5 us\^i/)\,£i jVJSi/^ ^ K (6 
7.6mg, 0.33mmol), ->7f ;l/7^ /t!>J^ 
^ (3.0mg, 0.03mmol) ^#%^3tl^i% 
^ftTRg?^ 3-0-[(9S, 10R)-9, 1 

o-^^y^v-^y^M - i . 2-0— rvya 

bTU-rV-s n-yy-bP- ;l/ (8 4 .4mg. 0.22 
mm o 1 . tiim 6 7%) ^rfffco 
[0 0 5 8] 

[a] »d -1.2 9* (c 1.2 6. CHC I 3) . 
J R (neat) 

2987. 2926. 2854. 1743. 1456. 
1371. 1214. 1160. 1087. 1058c 
m- 1 . 

'H-NMR (4 00MHz. CDC 1 3) :<5=-0. 
34 (1H. ddd. J=4.0. 4.0. tsXZf 4. 
OH 2. i/^D/oAy-CHz) . 0.5 6 ( 1 H. d 
dd. J=4.0. 7.5. loJzZf 8.8Hz. zs*n 
ya^>-CH 2 ) .0.64 (2H. m. i/^D^ 
>-CHx2). 0.89 (3H. t. J=7.0Hz. 
C (16' ) H3) . 1.1 0-1.8 0 (2 8H. m. 
C (3' ) H2. C (4' ) H2. C (5' ) H2. C 



30 



(6' ) H2. C (7* ) H2. C (8* ) H2. C (1 
1 # ) H2. C (1 2* ) H2. C (1 3* ) H2. C 

(1 4* ) H 2 . c (is* ) H 2 . text? -ryyuif 

»;f>-CH3x2) , 2.35 (2H. t. J=7.5 
Hz. C (2* )H 2 ). 3.74 (1H. dd. J = 
6 .2 l5&Zf 8 .2 Hz. C (1) Hz) , 4.08 
(1H. dd. J=6.2 *3<fct/8.2Hz. C (3) 
H2) .4.09 (1 H. d d. J = 6 .0 *5£Tf 1 
1.5Hz, C (3) H2) . 4.17 (1 H. d d. J 
= 4.8 45«fctf 11.5Hz. C (3) H2) . 4 .3 
2 (1H. dddd. J = 4.8. 6.0. 6.2. 
Zf 6.2Hz, C (2) H) . 

13 C-NMR (100 MHz. CDC 1 3) :<$=!!. 
4. 1 4.6. 1 6.2. 1 6.2. 2 3.1. 2 5.4. 
2 5.9. 2 7.1. 2 9.1. 2 9.6. 2 9.7 6. 2 
9.7 9. 2 9.9. 3 0.6. 3 2.4. 3 4.6. 6 5. 
0. 6 6.8. 7 4.1. 1 1 0.3. 1 7 4.1 ppm. 
E I -MS 

m/z = 3 8 3 (M+HO . 367 (M-CH3*). 

TxMfttir : (C23 H42 O4) 

ft^ffi C = 7 2 . 3 %. H = 1 1 . 0 %. 

fttiim c = 7 2 . 4 %. h = 1 1 . 1 %. 

[0 0 5 9] #%#J6 
[fcl 5] 



50 



o 



i ) 




(10) 



&ffl¥6-Z 2 8 16 9 
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Me0 2 C(CH 2 ) 5 



Me02C(CH 2 ) 5 



^ \5HO 



Me02C(CH 2 ) 5 



p4 H 9 



[ooeo] &mmi tmm*yj&T\ (ir, ss) 

- 2 - e Ku + '>- 3 - t^lf P [3. 1. 0] 
(9 8 5 .2mg, 9 .8 4mmo i ) $k{t 
(6-*M^^v/;l/) 

(5.3 3g. 1 1 .Ommo 1 ) fr^lE^Lfc^y 
>^?vl/X;l/*^> K*T£j££-tf. ^T^T:/** 
>£f^J8;*-i±£C*:fc:J;D. (9S, 10S) -11- 
eKD^>-9 f 10-^^/-7--)>f-lr>^f 
>Kl.0 8g, 4.8-OmmoK 9%) 

/Co 

[006 l] J H-NMR (4 00MHz. CDC 
I3) :5 = 0.38 (1H, ddd. J=5.0. 5. 
O. 5.0Hz, ^ayD/^-CHz) . 

1.02 (1H, ddd. J = 5 .0. 8.2. 
8.2Hz, i/^D^D^-CHz) . 1.2-1.8 

(8H. m. C (3) Hz, C (4) Hz. C (5) 
Hz. C (9) Hz. *5&Zf C ( 1 0) Hz) . 2.18 

(2H. m. C (6) Hz) . 2 .3 2 (2H. t. J = 
7.5Hz. C (2) Hz). 3.47 (1 H. dd. J 
= 9.0*5£l>* 1 1 .5Hz. C (1 1) Hz) . 3.6 
7 (3H. s. CO2CH3) . 3.78 (1H. d d. 
J =6. 5 15£U 1 1.5Hz, C (1 1) Hz), 
5.12 (1H. ddd. J = 1 .0, 9.0. $>&rj 
10.5Hz. C (8) H). 5.48 (1H. ddt. 
J=0.5, 10.5. *5&Xf 7.5Hz. C (7) 
H) . 

[0 0 6 2] ±fg^aT*^Lfc (9S. 10S) - 
1 l-tKD^>-9, 1 0-^^y-7- l >> : r-tr> 
(4 6 5. Omg. 2.05mmol)^ #% 
M 1 tmm*7j&?*va?u2*&\sy^-*!7 2± (8 8 
6 2mg. 4.1 I mm o 1 ) . ^^n^-y-7X 
3 A (3 0 Omg) . mm-ThV^L, (1 0 0.9m 
g. I .23mmo I) TlfeftU (9S, 1 0 S) - 



w 



1 o-*;l/^;l/- 9, 1 o-*5S-7 

)l> (3 4 4. Omg. 1.41 mm o 1 . 7 0 %)£ 

[0 0 6 3] 1 H-NMR (4 00MHz. CeDe) : 
5 = 0.77 (1H. ddd. J = 4 .8. 4.8. *5<fc 
XI 8.0Hz, '>^D/p;^-CH2) , 1.03 

(1H. ddd. J=4.8. 5.0. ts&lf 6.5H 
z. '>^D^>-CHz) . 1 .0 8—1 .9 5 (1 
OH, m, C (3) Hz, C (4) Hz, C (5) Hz, 
C (6) H2, C (9) H, 15£7J C (1 0) H) , 
2.13 (2H. t, J=7.3Hz, C (2) Hz). 
3.40 (3H, s. CO2CH3). 5.23 (1H, d 
30 dd, J = l .5, 9.0, 35£Zf 10.5Hz. C 

(8)H). 5.36 (1H. ddt. J = 0 .5, 1 
0.5. *5 7.0Hz, C (7) H). 9.11 

(1 H. d. J = 5.0Hz, CHO) ) . 

[0 0 6 4] ±fB^j*T*^Lfc (9 S, 10S) - 
1 0~4vl^;l/-9, 1 7 -^-trV^^- 

JV (3 4 0. Omg. 1.41 mm o I ) t^it^^jV 

»j v*^mm 1 tmmz-fsmT'&feiE^, o s. i o 

R) -9, 1 0-^^y-7. 1 1 -^y-^Jjis^ls 
40 (290 Jmg, 1 ,04mmo 1, 1R$74 

%)&WTco I R. l H-NMRX^ h;Wi##0y 1 T 
f#£ft/c (9R, 1 OS) -#0^n£^lC-g{L 

[0 0 6 5] lie^Srfl^n/: OS, 10R)- 
9. I 0 — 7 , 1 1-^tfA^xy^f 

;b (2 9 0. Omg, 1.04 mm o 1 ) £-#^#J 1 £ fsj 
ti^^T'T^^/^^^U^A (5.0g, 2 
5 .7mmo 1 ) , gfg[ (4 6mL, 7 7 .2mmo 1 ) 
^ffl^-^. (9R, 10S)-9, 10-^^/^ 
so -»t"r^>^^^7l/ (2 8 0 .Omg, 0.99mmol. 



f ) 



i ) 



(11) 



19 

1R3*9 5%)£*§/Co IR, 'H-NMRX^h;!/^ 
tMl T'WZtlTc. (9 S, 1 OR) tlt^lC 

[0 0 6 6] 

[a] 2°d -0.1° (c 5 . 4 > C H C I 3) . 

[0 0 6 7] ±M<Dj5ftT*mt>ftTc (9R, 10S)- 
9. 10-^^^\W*>S^f;l/(2 8 0.0m 
g, 0.99mmo l)£lN*ffiffc^by^A7kjg?$ 

r -OCH 2 Ph 



x 



0- 



6-2 2 8 1 6 9 



20 



(1 OmL) % f h7tFD77> (1 OmL) 4»80 
rT4BSRB«#U (9R» 10S.) - 9. 10-^* 
/^tf*>8 (2 6 5.7m g> 0.99mmoK 

0 0 7c 0 IR> ^-NMRX^ hM 

#%#J 1 T*m Stlfc (9 S, 1 0 R) -{*^n£^£ 

[0 0 6 8] #pffiRi7 

tfb 1 6] 

r-OH 



x 



O- 



o 
II 

-C-tCHz)/ 



C 6 H 13 



cm 

[0 0 6 9] ##0U2lCt£oT 1 -O ;>^Vl/-2. 

3-0 — ryyDe»;fy-sn-^t;tn-;i/ o 4 

2.0mg. 0 .6 4mmo 1) Jb^liSLfcffl 2 , 3- 
O — TV^atry^-s n-M-tP- ;K ###J6 
^S^T^Lfc (9R, 10S) -9, 

(57.5mg, 0.2 1 mm o 1 ) x 
i/^o^i/;|/A;l/^>V^ F (4 4 .2mg, 0.22 
mmo I ) N is* ^;Vr ^/lf»J Vl/ (5.5mg, 0 . 
0 5 mmo I) «r#*tH3 fc»5)«&*STKlS^^ 1 
~0- [ (9R, 10S) -9, 10-^y^f 

i— OCH 2 Ph 



-2, 3~0-^vyolf'Jf>-sn-^ 
y-fea— ;l/ (66.4mg, 0.1 7 mmo 1 . lR3?8 1 
%) *mTc 0 IR, »H-NMRX^ h7Hi#^M5 
-e»5nfc3-0- [ (9 s, 10R)-9, 10-^ 

^y^"9-^y-r;i/] -i, 2-0 — ryyntry^ 

[0 0 7 0] 

[a] 20 d +2.6° (c 1 . K CHC 1 3) , 
MS 



30 



[00 7 1] 
[ft 1 7] 

i — OH 



x 



o 

0-C-(CH 2 )7 

HQ 



6 H 13 



[0 0 7 2] #fi2i:^gWST3-0 s>i/>\s 

-1. 2-0-- ry^otrUxV- s n~^U-t!D-;l/ 

(158.0mg, 0.7 Immo I) *^^Ucl, 
2 - O -< ( y tf y x >- sn-yij-b o— 

i/isZu^isjlfifoXis^^ K (49.5mg. 0 .2 
4 mmo 1 ) , >*^^;l/r^y try (5 5mg, 
0.05mmolK (9R, ] OS) - 9, 10-;* 



V^f^8 (6 1.2mg, 0.23mmol) 
ttT««I«:fTt\ 3-0- [ (9R, 1 OS) -9, 

1 o-^y^-y-x^y-oi/i - i . 2-0— ryy 

otfy-r>- s n— ^y-tru— (6 7 3mg. 0 .1 
8mmoI, 1R$7 7%) £rf#7c 0 I R, 1 H — N M R 
l-O- [ (9S, 10R) -9, 10- 

50 ^^y-N^-^x^y-r/i/] -2, 3-o-^yyatry 



o 



(12) 



21 



[0 0 7 3] 

[a] - 1 .6° (c 1.2, CHCh). 

r O-C-C l5 H 31 



>d 



4$(f8¥6- 2 2 8 1 6 9 



22 



[0 0 7 4] #^#J9 
[ftl 8] 



1-O-C-C15H31 



[0075] 1 -o-^-tf-^y-ou- 2. 3-0- 

^V^Dfcry^yyy-feo— ;!/ («5-fe = f* % 3.7 0 
g. 1 Ommo 1) ^t^j^-^ixp-h^XVX;^ 
h (0 .2 5 g. 1 mmo 1 ) £r;*^y— ^ (5 0 

EJS«*7jc (2 0 0mL) icim*-. x-f;l/T3 

TfflSlU 1 -O — \ttr t *S'OW 
y-feu— ;!/ (^-fe^f*. 1.7 4g, 5.3mmoKiR 
$53%) £rf§fc 0 

[0 0 7 6] 
mp.63-6 4t (X— 7Vl/<fc?)1flSS) 
I R (KB r) 

3360. 2919. 28 5 K 1736. 1 182c 



20 



HO— 
HO— 



1 H-NMR (4 00MHz. CDC 1 3) : <5 = 0 . 8 
8 (3H. t. J=6 .7Hz. C (16' ) Ha) . 
1.20-1.45 (24 H. m. C (4* ) H2. C 
(5' ) H2. C (6' ) H2. C (7' ) H2. C 
(8* ) H2. C (9' ) H2. C (1 0* ) H2. C 
(1 1 ' ) H2* C (1 2* ) H2« C (1 3' ) Hx„ 
C (14* ) H2. C (15' ) H2) . 1 .5 8 - 1 .6 
7 (2H. m. C (3' ) H2) . 2.35 (2H. t . 
C (2* ) H2) . 2 .4 8 ( 1 H. b r s, OH) v 
3 .6 0 (1 H. dd. J =5 .5 *>£Zf 11Hz. 
C (3) H 2 ). 3.70 (1H. d. J = 1 1Hz. C 
(3) H2) . 3.90-3.9 7 (1 H. m. C (2) 
H). 4.15 (1H. dd. J = 6 . 1 *>£tf 1 
1.7Hz. C (1 ) H2) . 4.2 1 ( 1 H. d d. J 
= 4.6 *3<fct/ 1 1.7Hz, C (1) Hi). 
[0 0 7 7] ^1 
Wtl 9] 



r-O-C- 



;-c n5 H3i 



[0 0 7 8] T;l/rf>#HmT> hVTl/—fr (8 5. 
4mg. 1 . 2 3 mm o I) ^rh7tKP77> (3 
mL) izmmm*. 0t:T^^^mffc:U> (3 8/zL. 
0.41 mm o I ) . h U ^)V7 ^> ( 0 . 3 2 m L. 
1 .9 mmo 1) £rJm*. *&lC5»Hji#U *X* 
U^hUXhUT!/UP*MILft. ±ERK»*U:o 
°CT. 1 -0-^fAy-r^'J-l!D-;l/ (-7-b^ 

12 6.0mg. 0.34mmol) ^th7tFD 40 
^^>r§?$ (2mL) *ira*. ^T2 0#M#L?c 
RlS}S«*2%ia» (2 0mL) icjjuX, x— tv!/ 

Tco *JRfW-hy*i* (6 0%i£rft. 1 3 .6m 

g. 0.34mmol) ?:^>TWLT»« 
#x x-fvl/ (0.5mL) UlSSLfcfeO^JLlgx- 
xjW8*fc:ini*fc. »e*T»mu 7KS»«raOSKII 

2. 3-$X7x-K0thU^Ai (90.8mg, 

0 .2 2mmo I . lR4?6 4 %) &tm&Xb*t LTf so 



/Co 

[0 0 7 9] 

mp.228-231°C (X— rrt/«fc *>S*gfi) 
I R (K B r ) 

2956. 2918. 2849. 1735. 1578. 
1471. 1419. 1255. 1145. 800cm 

1 H-NMR (4 00MHz. CD3OD) : 5 = 0 . 8 
8 (3H. t. J = 7.0Hz. C (16* ) H 3 ). 
1.20-1.65 (26H. m. C (3* ) H2. C 

(4* ) H2. C (5' ) H2. C (6* ) H2. C 

(7* ) H2. C (8* ) H2. C (9* ) H2. C (1 
0* ) H2. CCir) H2. C (1 2* ) Hz. C 

(1 3* ) H2. C (1 4* ) H2. C (1 5* ) 
H2) . 2.34 (2H. t. J = 7.5Hz. C 

(2* ) H2) . 3.9 2 (1 H. d d d. J = 7 .0. 
9.0. jS&U 9.0Hz. C (3) H2). 4 .16 

(1H. dd. J = 6.0 io£ZS 1 2 .OH z. C 



(13) 



6-228169 



23 

( 1 ) H2) x 4.21 (1H> ddx J = 5 . 0 
Zf 12.0Hz, C (1) Hz) , 4.22 (1H> d 
dd, J = 6.2. 9.0. 12.8Hz> C 



24 



(3) Hz) 
0. 6 .0, 
(2) H) . 



. 4.5 4 (1 H. ddddd. J =5 . 
6 .0. 6 .2. to£Xf 7.0Hz. C 



Ttmfttir : (C19 Has OeN a P) 

itJ?<S C=5 5.06%, H = 8.7 5%. 

##Tfil C = 5 4 . 8 1 H = 8.69%. 

[0080] mmm2 

[ffc2 0] 



H 



o 

O-C-fCHz)/ 




C6H13 



i 



o 

I— 0-C-(CH 2 ) 7 




HO- 
HO- 



I 



O 
II 



j-OC-CCHg)/ 




NaO' V CM 



[0 0 8 1] #%#J3T*^£L/c 1 -0- [ (9 S, 1 
OR) -9, 10-^^y^fA7^l/] -2/3 
-O-^V^P^Ufy- s n -^D-trn— ;b (6 5. 

om gN 0 . 1 7mmo 1 ) zmmms tmm*j5& 
t% tru^— ^Ap-f^xyxm- h (10.0 

mg, 0 .0 4mmo ] ) t*$y—)\s (1 OmL) ^ 
■PKC?^ ffil-O- [(9S, 10R) -9, 10 

fee cOt^(if SliitSc h^<*^:ffl^ 

XlmL) hy77-;K7 0.5mg, 1.02 
mmo 1 ) . **zs&itV > (30/i L, 0.3 4 mm 
ol). h>Jxf;l/7^> (0.5mL, 3 6mmo 
1) ^e.t>^U;l/h'JXh'J77U F^lii^L/co c 
±120® 1 -0- [ (9 S. 1 OR) - 



9, 1 0-y^y^^^y-T;l/] - sn-^'J^D 
-)V(T)"r h7tKo77> (2mL) Srim*. iST2 
OtfSitfU ^ttUV^fk^-^/co ^l£Sfg^2%^K 
(3 OmL) kljjpx.. rc— x;l/TttaiL/Co X— 

(6 0%££fft. 8mg, 0 .2 mmo 1 ) *^>£ 
>T'^LT^r4^:^^. X— (5mL) \zmML> 

0- [ OS, 1 OR) -9. 1 o-y ^y-\^^x7b 
-2. 3-0 — CvyDt!»jTV-sn-^U 
-fea — ;l/ (4 6 .9mg. 0.1 2 mmo 1 ) ^rEDlRL 
Tec ft&tBL/cTk^ti^^L. f#£nfcSfe«*5fc£: 



t . 

( J 



) 



(14) 



-228169 



2S-;U : tK=6 0 : 2 0 : 3) T»S!U 1-0- 
[ OS, 10.R) -9, 

U»>i4I (l 9 .8mg. 0.04.6mmoK JR$27 
%, SSlHli|X^^"r^^iR^9 7%) £f#fc 0 
[008 2] I R (neat) 

2.9 2 6, 2 8 5 4. 1731. l 6 0 2. I 4 00, 
I 2 3 5. I 2 l 0. 1120cm-'. 
1 H-NM R (4 00MHz, CDCh/CD30D = 
3X1) : 5=-0.33 (1H, ddd. J = 4.0. 
4 .0. tsXX} 4 .0Hz, y^pyo/^-C 
Hz) . 0.57 (1 H. ddd, J = 4 .0, 7 .5 , *3 
<fctf 8 5H z, y^a^p/^-CHz) .0.64 
(2H, m. C (9' ) H 1s£Zf C (1 0' ) 
H) , 0.89 (3H. t. J=7.0Hz. C (1 
6* ) Hs) . 1 .1 0- 1 .8 0 (2 2H. m. C 
(3' ) Hz. C (4* ) Hz. C (5* ) Hz. C 
(6* ) Hz. C (7* ) Hz. C (8' ) Hz. C (1 

1 ' ) Hz. C ( 1 2' ) Hz. C ( 1 3' ) Hz. C 
(1 4* ) Hz. C (1 5' ) Hz) , 2.3 6 (2H, 
t. J=7.5Hz. C (2*) Hz). 3.97 (1 
H. ddd. J=7.0. 9.0, *>£TJ 9.0Hz. 
C (1) Hz) , 4 .2 0 (1 H, dd, J-5.0 *5 
Xlf 1 2.0Hz. C(3)Hz). 4.25 (1H. 
dd, J=6.0 tsXXSl 2 .0Hz. C (3) 
Hz). 4.28 (1H. ddd. J = 6 .2. 9.0. 43 

12.8Hz, C (1) Hz) . 4.5 9 ( 1 H. 
ddddd. J=5.0. 6.0. 6.0. 6.2. 
V 7.0Hz, C (2) H). 

I3 C-NMR (100MHz, CDCis/CDsOD- 
3/1) :<5=l).l. 14.2. 15.98. 16. 
0. 2 2.9. 2 5 1 . 2 8.9. 29.0. 2 9.4. 

2 9.6. 2 9.7, 3 0.4. 3 2.2. 3 4.2. 6 4. 
5. 6 6.1. 7 3.5. 1 7 4.3 ppm. 
FAB-MS 

m/z = 4 4 9 (M+ N a *) . 4 2 7 (M + HO . 

[0083] mmm3 

Utz i] 



10 



30 



26 



pO-C-(CH 2 ) 7 ' 
— Q 




6 H 13 



o 
it 

^OC-(CH 2 )7 

-OH 
L-OH 




6 H 13 




6 H 13 



o 
II 



^0-C-(CH 2 >7 



i-V 5 

— (/ X ONa 



[008 4] #f0!5TMl/c3-O- [ (9S, 1 

or) -9, i o-^^yA^tf*y^;W -i. 2 

-O — rvyotfUv r >- s n-^J-feo-;!/ (5 2. 
Omg. 0 . 1 4mmo ] ) fc#*«9 fcHOttE^i* 
T*. tTUi^— ^Ap-h/VJOX/l/*^— h (8.2m 
g. 0 .03mmo 1) t§3-0- [ (9 

s. i or) -9, i o-^y^-tf-^y-oi/) - 

i^ST*h , J7V'-;V (5 8.0mg, 0.8 4mmo 
1 ) . **ZsmitV> (20/iLx 0 .2 8mmo 
]) N hyxf;l//^y (0.4mL, 2. 9 5 mm o 

<J:?>*8S!U 3-0- [ (9 S. 10R) -9, 10- 

y^y^-9-x*y-r;i/] -s n-yy-tp- >n . 2 

-*X!7x — hO^hU^AJg ( 1 4 .9mg. 0.03 
5mmo 1 , lR^2 5%. ®lR Lfc*&£W 3 -0 - 

[ (9S. I0R) -9, 1 0-^^^\WA/^ 
- 1 , 2-0 — rv^ntTU-rV- s n-^U-fea 
— ;l/(34.6mg. 0.0 9mmol) ^fit-S^lR 
^70%) ^ffco 

[0 0 8 5] I R (neat) 



27 



(15) 



4#B8¥6-2 2 8 169 

28 



1 4 0 0. 



2926. 2854, 1 7 3 1, 1602. 
1 2 3 5. 1 2 1 0. 1 1 2 0 cm 1 . 
1 H — NM R (4 00MHz. CDC h/CDsOD- 
3/1) :<S=-0.33 (1H. ddd. J=4.0> 
4 .0. 4.0Hz, v/^DypA>-C 

H 2 ) . 0.5 7 (1 H. ddd. J = 4 .0. 7 .5. *5 
&Zf 8.5Hz. i/^DyD^y-CHz) .0.64 



(2H. m. C (9' ) H *>£U C (1 0' 
H). 0.89 (3H. t, J=7.0Hz. C 
6' ) H 3 ) . 1.1 0- 1.8 0 (2 2H. m. 
(3* ) Hz. C (4' ) H 2 . C (5' ) H2, 
(6' ) H 2 . C (7* ) H 2 . C (8* ) H 2 . 
1 • ) H2. C (12* ) H2. C (13* ) H 2 



(14*) H 2 . *5<fctf C (1 5' ) H 2 ) . 2 .3 6 
(2H. t. J=7.5Hz. C (2* ) H2) . 3.9 
7 (1H. ddd. J=7.0. 9.0. 9.0 



Hz. C (1)H 2 ). 4.20 (1H. dd, J = 5 . 
2 IS&U 12.0Hz. C (3). H2) , 4.26 
(1H. dd. J=6.0:fc<J:tf 12.0Hz. C 
(3) H2) , 4.2 8 (1 H, ddd. J = 6 .2. 9 . 
0. *><fct/ 12.5Hz, C (1) Hi), 4.59 
(1H. ddddd, J=5.2. 6.0. 6.0. 6. 
2. $5&U 7 .OH z. C (2) H) . 
13 C-NMR (100MHz. CDCl3/CD 3 OD = 
3/1) : 5 = 1 1 .K 14.2. 15.98. 16. 
0. 2 2.9. 2 5.1. 2 8.9. 2 9.0. 2 9.4. 
2 9.6. 2 9.7. 3 0.4. 3 2.2, 3 4.3. 6 4. 
5. 6 6.1. 7 3.5. 1 7 4 .3 p pm. 
F A B-MS 

m/z = 4 4 9 (M + N a*), 4 2 7 (M+H*) . 

[0086] mmm4 

UtZ2l 

OC-(CH 2 )/^ ^C 6 H 13 



) 

(1 

c 
c 

C (1 

x C 



I 



HO 
HO 



0-C-(CH2) 7 -^ \ 6 H, 3 



I 



,-0-C-(CH 2 ) 7 ^ ^c 6 h 13 



V 



NaO 



[0 0 8 7]«««7T^*Lftl-O- [ (9R. 1 
OS) -9. 10-^^y^fij/^;l/] -2. 3 
-O — rv^ntf IJxV- s n-yy-trn — ;V (6 5. 
Omg. 0 . 1 7mmo 1 ) *P&%ft0!l2 tmm&?5&i 
tAOl-O- [ (9R, 10S) -9, 10-^^/ 



Vx-hWMj^Al (1 7 .1 mg, 0.04mmo 
1 . 1R3*2 3%. [§|iRLfc*KJ5<Dl -O- [ (9R, 

10s) -9, io-^^/^fij;^w - 2. 

3-0--T V^ofcrUT^-s n-y»Jtn- ;l/ (3 



o 



(16) 



6-228169 



29 

4.6mg, 0 .0 9mmo 1 ) *^&-t&hW$5 0 
%) *WfZo I Rx 'H-NMR^* bM*mi&m3 
T*§Bnfc3-0- [ (9 S. 10R) - 9, 10-* 
ZJ^^tIUJAA -s n-^y-feo— 71/1 . 2- 

[0 0 8 8] HfiS«|5 
Ut 2 3] 

? yv 



10 



30 



[00 89] ##0y8-C^£Lfc3-O- [ (9R, 1 
OS) -9. 10-^^y^f*/^l/] -1, 2 
-O — rvyntfUx^-s n-^y-fen— ;1/ (64. 

omg, o .1 7mmo i) &z>nmm2 tmmttm 

IC J; t>3— O— [ (9R, 10S)-9. 10-^^/ 
^**-r*y^W -sn-^;-bn-;H f 2-*X 
7x-h(DtK'J«)Ag (1 9.0mg, 0.04 5mm 
o 1 , IR35 2 6%. ls]lRbfc5feS^0 3-0- [ (9 

r, ios)-9, i o-^*y^f*y^;i/] - 

I. 2-0 — ryyDt!i;fV-s n-^y-tro— ;l/ 
(4 5 .9mg. 0 .1 2mmo 1) 9 
0%) *f5feo I R. 1 H-NMRX^^ hM&MM&l 
2T-nt>t\fc\ -O- [ (9 S. 10R) -9, 10- 



-C-(CH 2 ) 7 ^ ^C 6 H 13 



-OH 
-OH 



I 



t¥^*§IE« 

HlfflBJ ¥j£6*?M£ 2 7 B 
1 ] 

miEmmm^i www 
im$.m i ) Tie-as^ 



o 
II 

CH 2 0— C-R 

CHOH 
I 

CH 2 OH 

(^t>, r immm i~3o o>mm#. t l < 

;l/*^SSfc{±^S2~3 Ot»mmVi$> L< tittle 
J:vO T-^to^ti?. 1 -0-T->;l/^U-bn-;Hc, T 



o 



o 



(17) 



6-228169 



nt2 3 

o 

X 1 — P— X 3 

L 

X 2 

Kb 3] 

o 
II 

CH2O— C-R 
CH 2 -0 O M 

pp^7i- K (2 — ^OD;X^7l/- 4 — - hD7 
^DD>t77x-K S?- t -^^l^X* 
d7p = 7-F, '>*7x^;l/*X^D^D»Jf - K 4 
— - h a 7 x ^;I/7 x ^ d 'J f- K v 7 ^ 
>y;l/$X^D^n»Jf- K ^— p — - hn-\>y;P 
^tD^nyf- K tfX (p-rhn7x-;l/x^ 
7b) t^D^pyf-h, £X (2, 2. 2-hU^ 
tJUJL^-;V) >mP^P'Jf-h, tfX (2, 2. 2 
-h'J^pp-l, 1 -v^^/l/X^l/) $x*P^n 
Uf- K 2- (N, N-^^l/T^y) - 4 h 
P7xz;l/^X*P^P'Jf-h, 7x';l/N-7x- 
;l/*X*^ K^p'jf- K t^U;I/h»J^ = ? 

7*ti£. tcie®o 1 -o-r->7i/^y-tTD-;b 

2, 3-*X7i-KD»5tffio 



lit 4] 



O 
II 



CH2O— C— (Chym-CH-^bH-tCH^CHa 
CHOR 1 
CH20R 2 

*i£l-Q- (g^->^Q7°ae;l/Z.>l/^y-i , ;l-) 
CO 0 0 1] 

5 . T^Cfc^-r ^ * y y -r^s^^-tj'^ u -t a u 
>SBm phylpa, fej: tf^fDii^^iajgTja. m 
mc ^vmm* man e wr s„ 

[0002] 

ut 5] 



1—0 




ONa 



[0 0 0 3] 

a y VgiStT&S PHYLPA (K . Murakam i-ilurofush 
ietal., J. Biol Chem . . 267, 21512 (1992).) li. 

>;l/^y irp-;l/^ £>JItf y >ixxr;l/^M^S 
[0 0 0 4] 

0-T->7l/^y-bD-;l/2, 3-«7x-hOg@a 

rm'&ztiz p h y l p ass xu^commw^mm-r^ 



(18) 



ftffi¥ 6-228169 



[0 0 0 5] 

SUlT'SSiS 3 C £ & Ab* £ U *«W*r^j£;*-& 
[0006] -r^^^*^«. HRSG 

[0 0 0 7] 

Ht63 



o 
II 

CH2O C-R 

CHOH 
I 

CH 2 OH 



[I] 



[0 0 0 8] (A** RttK«»l-3 0i&iS«*feb 
< «»tttt77l/*;l«SfcttK*a2 — 3 0<DiS»Rfe 

-SA/Ci^Tfcifc^) T^^tiS 1 -0-7WI/jf»;t 
[0 0 0 9] 

at 7] 



o 

-P— X 3 
Jo 



[0010] G£*, x , -ttApy>g?, <4Sffif}) 

-f^VU^S. h»J77U;l/fi, MgSkLO* 

< tt»lJS©7;l/3*i/S, *fcfc*«ft7 r 5 
ITT* Tlg-8S^ 

[0 0 1 1 ] 
[ft 8] 



O 

CH 2 0-C~R 



[O] 



M 



[0012] R^Stl-3 0OKS«iL 

< tt»fttt77l/*;l«* 2-30 Ottitfk 
L < tt#tttt7;l/*— >i/B«:«*> U *07;W;H* 

;i/yytD- 7i/ 2, 3-«7x- bo^jgji^H-r 

[ft 9] 

H 2 

0 A 
II /\ 

CHgO— C— (CH2) m -CH— CH-{CH2) n CH 3 

CHOR 1 

CH2OR 2 

Oft*. mjoi:t;n^-T^oTfcJ:<, 0£Lh 

*l£ 1 -Q- (^->^pyab!;l/77l/^y^;l/) yu 

[0 0 13] ±fE5£*<D«»gR h LTii, 

7v\£;vm. -n*^;U3. f^>yl/S, 

y^D^D^>^ y^D7^>^, ->^n-<>^> 

^->;l/X^;l/S^>BUiePH Y L P A *C#2;*l3 8 . 9 
-**y^>*7^>>rt/g&fc\ ^SW&dtrrrt/^i/S 
£LTt±. -Oi^/l/g. ^x^^;l/S. 2-^>^;b- 

Th7tFD77^ rh7tKo^ 



o • 



(19) 



6-228169 



T^£ 0 MOT/l/^y&Jglil^LTte^hy* 
^7>t-»)Ali: LTii7f /l/T^-^ AS, hy 
COO 1 4] $fc. ±f2oy >gtfb#J£*3#£S&gx 

n^^g±oM^S^LT«^a:^;lxS x p-- hay 

K (Z-^DD^^i/- 4 hP7x-;l/) y^p 

K '>*7x- ;^X^n^D»Jr- K 4 — x hP7x 
-;V7i-;l/*x*D^D'jf-h^ S^Vi/^l/sfcX* 

Vr—h, IfX ( P --bD7x-;l/xf;W *X*n 
^P'Jf^h, fcfX (2. 2, 2-h'J^ppxf;!/) 
ta^D^DUf-F, tfX (2, 2, 
-1, l-^f;l/xf;l/) *X*n^piJf-h, 2 
- (N. N-&**A,7*S) -4-rFD7x-;l/^ 
X*D^piJf-F, 7x-;I/N-7x-WX^7^ 
F^PUr-h, ^X^U/bhUX^S^/UF, *X 
*U;H*UXKU77U Fl^ct^t^ C 
n8<o y >&fb#jo 5 *x* y ;i/ h y x-y ^ ^ v y 

h\ *X*UA/ h UX h »J K*W* L < , 

[0 0 1 5] V>mtfcfc&. mi$. h»jx^75 
hy^7l/T^>. i/*i/^DA^^xf;l/7^ 

[4. 3. 0] y 5 — XV. i, g-^TIftr 
->^d [5. 4. 0] *>>t^- 7 -x>. try 

ny^>. 2. 6-^- 1 -y^vvfy^v 

[0 0 1 6] £/c, RfcttHRfc»«*TfTfetU fflt/> 

&SfcOfcteffiTfr*jb\ ffXtcttx— t-;K fh7t 
KD77X > ? ^+^> > 1. h*S/X$r:/» 
'OX—- y^DD^^X ^PP^AfO 

^ny > f bJ^fb*f^i£$L ^>-tf>, Wl/xv x 

't;l/A7^ Htfffit^nS. R*St±i§^-5 OtA^ 1 
0 OTCTfftotl. 2 OWt) 4 OtTlTbtl 

[ooi7] ±ibrjst*&, u>KADy>m y> 
8FUxxf;K 'J^y^^^/UF, y>^ey 
hyyyy Kai;, ffli.^y>K{bsiifc»fSLfciB«y 
>&^XT>vmmt**m--&tk!&va£ lt%a& 0 en 



;l/^y-fea-;l/2. 3-^X7x-F^tSCi:^ 

[0018] y>»ft»jfcbT*x^y^i/hyxhy7 r 
*/y k, mmtLxhv^^y^>^m^rcm^ * 

2. 3 - *X7x- h V h »J 77U K^tStStf, 

E^SiS»*fc7k*4a^ak hy rvy Fiiirsictak^ 

^y-fen— 7l/2. 3-*X7i- h^F»Jxf 
^TV^x^Ai&fcfc^o SI^O^ST- h y x^,t,7> 

W-T* 1 -0-7»l/^y-fen— ;l/2. 3-$X7x- 

[0 0 19] *¥ZW(Dm&)£lcl$^T%imt%: 
BUie-ffi:* [1] T*mt>Zt\2>l -0-7»V?» 

[0020] 
lit 1 0] 



CH 2 OH 
CHOR 1 
CH 2 OR 2 

[ni ] 



[»1I8] 



CH 2 OC-R 

CHOR 1 

CH 2 OR 2 

[IV] 



O 

[3S2XS] CH2OC-R 

CHOH 

CH 2 OH 

[I] 

[0021] gm\ Rizmm%Li~3 0(Dmmvit>i, 
< i±ft&&7)v*)\,mtt&$m®L 2-3 oosgmt 

tt<tt7;l/*»J±MIg^ £fcteM&t>L<tias 
S&T^-^AgSritfrU R 1 , R 2 l±l5l-$fcCi^ 

[0 0 2 2] [Si IS] *Igtt, S [I 1 !] 
2 2 {u*5 <fc 3 &£>7j<g£S#S^2 t\Tc 9 y -b P 

1 ftTfc&g^Ti^WbU S [IV] x-gb^n 

£ 1 -o-r^i/^y-feo-^Raitt^Kjg-rsfeoT 

[0 0 2 3] 2txLlS£TJ3tiL<D7k&mcD&m&R\ R 2 



o • - o • 

t 20 ) 6-228 1 6 9 



X—;i>Mm<D&zn^x"r;v%GmM ; y b*->*3-;V 
y h*~>xr^>y^7l/S. y^l/^y^Ug. 
^>^7W-^>y^7l/g. 2, 2, 2-h'J^PPXh 
^y^l/S^O^S&y^g; t -7^71/2. ^ 
>^7bS. p-y p--hD^>* 

V y ^7l^> y 7l/g. h y jL^jVis V 7bg, t — :7*7l^ 
y U 7t/g, t -y^frzsy —;Vzs y 7l/g3S<D^ 
U7l/g ; J/c(i^vyDeiJf>S, l -y^i^ae 

u^>s^*^j^^nsc »jaic«, r^r 2 **— &t 
&o fcY v y a tr y ? >g& £<og&y ^ u rvgffl 

[0024] ^ [I I 1] TSt>^n^^U-fea-;VS| 

*tt©tt*ftttf*£LTtt, 2, 3-o— ryyney 

fy-sn-^J-bo-;k 1. 2 — O— T V^atfy 

Cn^OiJJtWi, l-O N>^/b-2, 3-0- 

-Tvyotf s n-^J-feD- 7k 3-0 1> 

i. 2 -o— rv/p tfy-r>— s n-^yto 

-;K D-WXh^K L-77e/-X, L-7X 

[0 0 2 5] T'S'/WfcElBtt* S [I I 1] T^b^tl 

7br^ytfV^> x 1, S-isTWi/tu [4. 3. 
0] y >~ 5 -xy, l, 8-^TIf tf->^n [5. 
4. 0] ^>x*- 7-x>^0 3»7^>#ffT\ 

K«t*%«rffffl^^S35F^ £*:&i5£ [III] Tg*> 

^ y y -tr o -7i/»»* t #7M*>»* f y x^i/T 
4 - >?y ^7i/T ^ y tr y vxo&tET. n. n p 

-> ? i/^a^\^->7l/^7l/^^-r^ h\ i?7 3L—?\s*)^W 

7b*X!7^> v 3~K2~^nD- l -y^;l/tfy^- 
*7A. 2, 2* —v^bf y > 7 7l';> ? X7K7>r F~M)7x- 
7l/^X7>f>. 7xn;l/^^pp^X77-rh, 

-7i/^-r ^ ^^-71/^^is^j^ffiu^T^-r^^ffi^: 



S&KtokiJi^jg^ v?y^7l/*7W*TS K^ffl^Bti 
£o &£&iI3T--5 0°C*r£ 1 0 OXTfrtotU 

«o c t:^e»4 0"c-ef7t>ns o 

[0 0 2 7] S&^lC, S [IV] TSt)?tl5 1 -O 

[00 2 8] 
lit 1 1 ] 



-(CH^-CH— CH-<CH 2 )„CH 3 

[0 0 2 9] <5£tK mjoictfnteliij-- T^oTfe 

T'ibzitemiz, mmik&toT+tb-oT. 1 i. 

1 2-^^y^ntfVK (m=9, n = 7K 14. 1 
5-y*y^n+f>l* (m- 1 2. n = 4) . 9, 10 
-^y***^*:^ (m=7. n = 7) .11.1 
2-y^y^-^^^>^ (m=9. n = 5), 12, 
13-^^t^^f*>i (m=10, n-4). 1 
5, 1 6-^^y^^^«r*>^ (m- 1 3. n = 
1). 9, 1 0"/^yfh7riJ>l (m-7. n = 
3) , PHYLPAl:t^9, i o-y*y 

^^TtlZ/m (m-7. n = 5) ^^m^t^C^ 

C0 0 3 0] K2Ii] ^Xgti. 3 [IV] TS*> 
1 -0-T->7l/^y-tra-7l/^|3g(*^2{u. 3{^ 

02ktt£0ram*i&£u it [ i ] T-st>^n^ i - 

[003 1] 7k^»OS^MOI^£ti. fflt^tiTi>5 
*»SO«aSfcl»l£3:L3rc4>»IO^ (T. W. Green. " 
Protective Groups in Organic Synthesis". A Wiley- 1 
nterscience. New York, 1981 , pplO-72) ^t^oTfj^ 
Zt&T'Z^ A til T*at3^tl^ 1 ~0-Tzs)V?V 

[0 0 3 2] 5£ [IV] T*mt>ZtlZ> 1 -O-Tzsfr? 

y *v—j]smmfov>yk&M(D&mmt>\ r 1 1 r 2 
^^ofc-ry^ptfuf^i^ fi»s<Di8fc£as*: 

LT«. ««6M-^^y— 7K »-rh7H FP7 
^-tKx h y 7)\'*u 1 gm-'r b^fc Kn 
p- h7t/X>X7M->>g*--^£y-- 7K p-h7l/a: 
h7t:KD77>, tf y yx-)Ap- 
h;l/X>X7l/^^— h-y ^y— ;K tfy yr-^Ap- 

h7l/X>X7l/^- h-7" h7tFD77>^if3!)m 

^n^^. »aic«. ftBK«<Dtrys;-^Ap-h7i,x 

[0 0 3 3] A [1] T^^tl^ 1 -0-7''>7l/yy 



o • 



(21) 
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■bD-;l/lc^>tlt T^l/S^fit-TSfe^lS^feS CO 0 3 5] 

CO 0 3 4) J^T. ##8*J. |id&OTK<fc 0*^53*;* £ [0 0 3 6] 




OHC * 9 




Me02C(CH 2 )/ c 6 H 13 

[0 0 3 7] [P. Mohr et al„ Helv. Chim. Act 

a. 66 . 2501 (1983) J l2®07j&"C^jcL*: (1 R, 
5S) -3-*3ry-\£i/t?n [3. 1. 0] ^-tf>- 
2— (2 .2 6 g. 2 3 .Ommo 1 ) O^PD^ 
(75mL) IC-7 8XTK *^{t^W^ 
;l/7*7l/^ — A (0.9 5M^>M, 2 5.4m 
L. 2 4.1mmol)«TUc 0 ~78tTlW 

SKTi&ISU (1R, 5S) ~2-HKd^>»3- 
**»l£5/irn [3. 1. 0] 

[0 0 3 8] 7j<fgfcJ-b D»>A (2 .7 6 g. 6 9mm 
o 1) ^is^^-lVX/lfr^is F (3 0mL) KliPX. 6 

M^-^A (28.5g, 69mmol)(Oy77 
;l/X;M^> K^}g (5 0 m L) K^&TiDA. 5 #m 
}ft£PU h 'J 7 x r ;K >f >j f 7 >^ 5 ^ L 

fco COfSfejSatlc, ±fB<0 (1R, 5S) - 2-tK 
D*;>-3-;**-*rtf^a [3. !. 0] ^IfXD 

^**;l/X;i/***>Ki8ijS (5mL) SrSaSTimiU l 
»Bl»ffbfc 0 0tTB^(2.6mL, 4 6mmo 
1) TEJS*ffifcU K££tt*fSft]ftS* (1 00m 



**/*\*tf» ICJ:DIRSU (2S, 3S)-2. 
3~^^y - 4 - i - (2 . i o g, i 

3.6mmo 1 . IR*6 0%)*#fc o 
[0039] J H-NMR (4 00MHz. CDC 

la) :5 = 0.39 (1H. ddd. J=5.0. 5. 

<K-fe£tf 5.0Hz. y^nyo/^-CHz) . 

0.91 (3H. t . J = 7.0Hz, C (9) Ha) . 

1.01 (1H, ddd. J = 5 .0. 8.2. IsZZf 

8 .2H z. i/^D^>-CH2) . 1.3-1.5 
(5H. m. C (2) H. C (7) H 2 . IS&Tf C 
(8) Hz) ,1 .7 3 (1 H. m. C (3) H) . 2 . 

15-2.22 (2H. m. C (6) Hz) . 3.47 
(1H. dd. J =9.0 *5<fcTj 1 1 .8 Hz. C 
(1) Hz) . 3 .7 8 (1 H. d d. J = 6 .5 *5j: 

Xf 1 1 .8Hz, C (1) H 2 ), 5.1 1 (1H> d 

d d, J = 1 .0. 9 .8. &±Xf 10 .8Hz. C 
(4) H). 5.50 (1H. ddt. J = 1 .0. 1 

0.8.*><trj 7.5Hz. C(5)H). 
[00 4 0] ^UD^oA&fcfy^-^A (2.80 

g. 1 3 .Ommo 1 ) . ^1/^^7-^7X3 A 
(1 .Og) . m&i-hVV2± (320mg. 3. 89m 
mo 1 ) ^>^DD^^>®i?S (8 OrnL) Jbfig 
©^■PMLft (2 S, 3S) - 2 t 3-*?S-4 
(8 2 0mg x 5.3 2 mm o 

1) <DiS$av?i2>fem (1 OrnL) ^r^STinA. 



(22) 



2 2 8 1 6 9 



OmL) *4d*. ^»tt«MMLfc. mm*1&ETi&ffi 

Tf&SU (2S. 3S) - 2. 3-** 
/-4-y^t-;l/ (7 7 0mg, 5.06mmoK 
IR*9 5%)**fc. 

[00 4 1) , H-NMR (4 0 0MHz, CDC 
1 3 ) : 5 = 0.90 (3H. t, J=7.0Hz. C 

(9) Ha) . 1.28-1.49 (6H. m. ^>^D^ 
D/^-CHz, C (7) H2. 15 £U C (8) 
Hz) . 2.04-2.21 (3H. m. C (3) H *5 
£TS C (6) H2) . 2.30 (1H, m. C (2) 
H) . 5.31 OH. ddd. J = 1 .5x 9 .0. *> 
£TS 11.0Hz, C (4)H), 5.53 (1H, d 
dt, J = 1 .0, 10.8, IsZXf 7.0Hz. C 

(5) H) . 9.27 (1H, d. J=5.5Hz, CH 
O) . 

[00 4 2] Tkifkth'J^A (5 9 4mg, 14.9 
mmo 1) *S>*^7l/XJl/#*5/F (1 OmL) tCftD 

6 0tTmrWLfco Ctl^M (6-*;W? 
*5/*v*5/;W h^x^X^A (3.50 
g. 7 .4 3 mmo 1 ) CDS/**^!/*/!/**^ FrgJS 

(7mL) fcl^iSTilPit 5 »H«»U *^>-«)A>f 

y K<D^^i/X7i/**2/Kis»«BiHLrco cntc± 

KO^ttT'&jSLfc (2S, 3S) -2, 3-^^y- 
4-/^t-;K5 4 0.0mg, 3.55mmol)cD 
^f-7l/X;l/*^i/K*» (5m L) £rin*. tSTl 

mmmnvtco mm (o .4 7mL. 1 .smmo 1 ) * 

*DAKf&&{pjtU fiSaftffiTk (1 5mL) ^AQKJi- 

7j<^^- h u * »siftta7kTi5feo\ «t*i»»+ f y 
^AT?<a»Lfc a affT»BLfca. gua^y*^!/ 

*Bv>Ti»L, (9R, 10S) 
-9, iO-y^/-7, 1 1 -^f^^xyl^ 

^/l/ (8 5 0 Omg. 3.0 5 mmo ] . IR^ 8 6%) 

[00 4 3] J H-NMP (4 0 0MHz. CDC 

1 3) : 0 .4 5 (1 H. ddd. J = 4 .5. 4.5. *5 

XlXS 4 .5H z. i>^D^>-CH2) .0.90 

(3H. t . J = 7 . 0 H z . C (16) Ha), 1.1 
8 ( 1 H. ddd, J = 4 .5. 8.2. 8 .2 

Hz. y^pypy^-CHz) . 1 .30-1 .6 8 

(1 OH. m, C (3) H2. C (4) H2. C (5) H 
2. C (1 4) H2. C (1 5) H2) . 1.7 7-1.8 
5 (2H. m. C (9) H &£XJ C (1 0) H) . 
2.14 (4H, m, C (6) H2 fecfetf C ( 1 3) 



Hz). 2.31 (2H. t. J=7.5Hz. C (2) 
Hz) . 3 .6 7 (3H. s. CO2CH3) . 5 .0 5 
(2H. m. C (8) H *3cfctf C (1 1) H) . 
5 .4 3 (2H. m. C(7)H &&Zf C (1 2) 
H) ) . 

[0 0 4 4] ±M<Dj5&T'£f&LTz (9R, 10S) - 
9. 10-^^7-7, 1 l-^f^^*X>8^ 
;l/(4 7 5.5mg> 1 .7 0mmo l)-fc7^*** 
VK^y^ix (16. 6g. 85.4mmol)^^. 

;M8S (50mL) CB8(17.7mL, 298 
mmo 1 ) *«^fcS8fc-r*£3fc: 1 WMWtTJTF 
Lfco ^iSfclftSlSL 7k (5 OmL) ^Apx. x.— t^u 

r*3iHjamLrco ^—ffvm^tibr. fgfp^Kzk^ 
TKSLfco ketsmu «e>nfce^ric®«r^y^ 

v) -efcsu OS, 10R) -9, 10-^^/^ 
Wf^>K^f;l> (4 6 0.0mg. 1 . 6 3mmo 
1 . IR*9 6%)%»fc 0 
[00 4 5] 

[a] 2°d +0. 19° (c 8. 0. CHCh). 
1 H-NMR (4 00MHz. CDC 1 3) : S=-0. 
33 (1H. ddd. J=4.0. 4.0. *5<fctf 4. 
OH z. ^^pyo;^-CHz) .0.56 ( 1 H. d 
dd. J=4.0. 7.5. fccfctf- 7.5Hz. y^n 
^D^V-CHz) .0.64 (2H. m. C (9) H 
*5&Zf C (10) H). 0.89 (3H. t . J = 7 . 
OHz. C (16)H 3 ). 1.09-1.62 (22 
H. m. C (3) Hz. C (4) H2. C (5) Hz. C 

(6) Hz. C (7) Hz. C (8) Hz. C (1 1) 
Hz. C (1 2) Hz. C (1 3) Hz. C (1 4) Hz. 
C (15) Hz). 2. 30 (2H. t. J=7.5H 
z. C (2) Hz) . 3 .6 7 (3H. s. C Oz C 
H 3 ) . 

[0 0 4 63 ±E<D*ffiT'&ricLfc (9 S. 1 0 R) - 
9, 1 0-**^**-?* (3 9 O ,0m 
g. 1.3 8 mmo 1 ) h7t KD77> (10m 
L) lcjgB?U 1 N*tt{fr^hy*2*7jcjS« (10m 
L) ;£rim*. 8 0tT, 4ftffl«»LfCo 01ClC)ft« 
ft. «Bl?*aL, 2 0»iBLfc. Ifl&x. 

?^y*— (wmm-fr/^w) r-fflsu. (9 

S, 10R) - 9, 10-^*M*fA>i.(3 7 
0 .4mg. 1.3 8 mmo 1 . IR* 1 0 0%)^#7c o 
[00 4 7] 1 H-NMR (4 0 0MHz. CDC 
la) : i=-0.33 (1H. ddd. J = 4.0. 4. 
0. 4 .OHz. ^^P^PAy-CHz) . 

0.56 (1 H. ddd. J = 4 .0, 7.5. 43 J; XJ 
7.5Hz. ^^D/p^y-CHz) , 0.64 (2 



o 



o 
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H. m, C (9) H *5£Zf C (10) H) , 0 .8 
9 (3H. t> J = 7.0Hz v C (16) H 3 ) , 1 . 
0 9-1 .6 2 (22H. m. C (3) Hz. C (4) H 
2. C (5) H 2 . C (6) H 2 . C (7) H 2 . C (8) 
H 2 . C (1 1) H 2 . C (1 2) H 2 . C (1 3) H 2 . 
C (14) H 2 . C (15) H 2 ) . 2 .3 4 (2H. 
t x J = 7 .5Hz, C (2) H 2 ) . 

[0 0 4 8] #^002 

lit \ 3] 



i— OCHaPh 



XI 



~xf 



[0 0 4 9] mfcTls^-T (5mL) ICU^A (6 
2.4mg. 9 .Ommo 1) &M?L, fcWfeJSiSfc: 

a**-P«»Lfc 0 C(DmmUl-3 3tT, 1 -O < 

2, 3 -O-^V/neUfy- s n — -fe 
o-;l/ (1 58.0mg, 0 . 7 1 mm o 1 ) (Ot h5 H 
Hn77>M (lmL) SriD*. ~3 3tT, 1 HrlB 
Jftffbfco ^kTV^r— »>A (4 4 3 .Omg. 8.2 8 
mmo 1) *'J>^^bUKTc&T>^-T%:M¥£Z J £ 
/Co &Jta&mtCffiQ&&k (1 OmL) £tax.. Ifix 



pOH 



^;i/T 2 mam L fc 0 :t^;Wg « $ i: #>T§gfD&Jg 
U ffl2, 3-0-- f V^ntf U^>- s n-^U-fea 

CO 0 5 0] 

[a] m d -11.0° (c 1 .7 2. M e OH) . 
I R (neat) 

3400. 2960. 2910. 2850. 1 375. 
1 3 6 5 c m l. 

1 H — N MR (4 0 0MHz. CDCh) :<5 = 1.3 
7 (3H. s. CH 3 ) . 1.4 4 (3H. s. C 
H 3 ) . 1.8 6 (1 H. b r s. OH) . 3.5 9 (1 

H. d d. J = 5 .2 &£Zf 1 1.7Hz, C (1) 
Hi). .3. 73 (1H. dd. J =3 .7 *>£tf 1 

I. 7Hz. C (1) H 2 ). 3.79 (1H. dd. J 
= 6.5 &£TS 8 .2Hz. C (3) H 2 ) . 4 .04 

(1H. dd. J=6.6 ls£Zf 8.2Hz. C 
(3)H 2 ). 4.24 (1 H, dddd. J = 3 .7. 
5.2. 6.5. *5£Zf 6.6Hz. C (2) H). 
[005 1] Mil 
Cfbl 4] 



r 



-C-(CH2>7 - 



[0 0 5 2] ##BS2T-&fiELfcffi2, 3-O-^V^ 
s n-^'JtD-M^DD^^> (5 
mL) (9S, 10R) -9. 10-** 

-/^■9-r*>K (6 1 .2mg. 0.2 3 mmo 1 ) <0 
'>*^p^>M (lmL) . ^>^n-\^->;l/^7;l/ 
tfvM^ F (49.5mg. 0.24mmol). So*?- 
;l/7^ytfU^> (5 .5mg. 0 .0 5mmo 1 ) Sr&B 

WML t#^n/c^2i^^u^^;i/^^A^uvh^ 

(BBP^rt//^*-0->) T^L. l -O- 

[ OS, ior) -9, i o-^^y^u-T^y^ 
-2, 3-0— fv:/otfy-r>- s n-yy-fep 

— ;l/ ( 6 7 . 3 m g . 0.1 8 mmo I. 7 7%)?: 
[0 0 5 3] 

[a] m d -1-2.3 8- (c 1.21. CHC 1 3 ) . 



1 R (neat) 

2 9 8 7. 2 9 2 6. 2 8 5 4. 17 4 3. 1 4 5 6. 
1371. 1214. 1160. 1087. 1058c 
m 1 . 

1 H — N M R (4 0 0MHz. CDCh) :£=-0. 
34 (1H. ddd. J = 4 .0. 4.0. 1S£TS 4 . 
0Hz. y^Dyp^y-CH2) . 0.56 (1H. d 
dd. J = 4 .0. 7.5. fcctt; 8 .9H z. isfu 
yp^>-CH 2 ) . 0.64 (2H. m. ^^0^0^ 
>-CHx2). 0.89 (3H. t. J=7.0Hz. 
C ( 1 6' ) Hs) . 1.1 0-1.80 (2 8H. m. 
C (3* ) H 2 . C (4* ) H 2 . C (5' ) H 2 . C 

(6' ) Hz. C (7* ) H 2 . C (8* ) H 2 . C (1 
1 * ) H 2 . C ( 1 2' ) H 2 . C (1 3* ) H 2 . C 

(1 4* ) H 2 . C (1 5' ) H 2 . -fV^faifU-rV- 
CH 3 x2). 2.34 (2H. t. J=7.5Hz, C 

(2* )H 2 ).3.74(1H. dd. J=6.2 *5 
£Zf 8.5Hz. C(3)H 2 ).4.07(1H. d 
d. J = 6 .2 *5«fctf 8.5Hz, C (3) H 2 ) . 



(24) 



2 8 16 9 



4.10 (1H, dd, J=5.8 tsZXf 1 1.5H 



Wtl 5] 



z> C (1) H2), 4.16 (1H, dd 
*3J:tf 1 1 5H z, C (1) Hz) , 
H, dddd, J = 4 .8, 5.8. 6.2. 
2H C (2) H) . 
13 C-NMR (100MHz, CDCh) 
9, 14 .K 1 5.7. 2 2.7. 2 4.9 
2 6.6. 2 6.7. 2 8 .7. 2 
4. 2 9.7. 3 0 
6 6.3. 7 3 .6. 



1 . 3 1.9 
10 9.8. 



2 5 .4. 
3.2 9 
6 4 .5. 
p m. 

E I -MS 

m/z = 38 3 (M + H + ) 
TtMfttii: (CmH^OO 
tmffi C = 7 2 . 3 %. H = 1 1 . 0 %. 
##rffi 0=72.5%, H = 1 I .1%. 
[0 0 5 4] #=%#)3 



, J = 4 .8 
4.3 1 (1 
45j;tf 6 

: 5= 1 0 
. 2 5.3. 
9.1. 29 
. 3 4.1. 
1 7 3 .6 p 



3 6 7 (M-CH3*) 



E 



OH 




[oo5 5] #*«2 kra*<o^rttT. m#y>*-7 

(5mL) —rh^eKa^^>jg?$ (lmL) «J 
(52.0mg, 7.4mmol) t 3 -0-^> 

2-o-^vyDtrufy-sn-^ytD 

— ;P (13 0 .Omg. 0 . 5 8mmo 1) fr£ffi 1 . 2 
- O — fy^nt!Uf>- sn-^'J -fe u— ;l/£ff fc 0 

[0056] mum 2 

lit l 6] 



E 



O H 
OC(CH 2 )7 



H 

C 6 H 13 



[0057] ^MiTWifcai. 2-o-^yy 

otfUfy-sn-^y-ta-;K (9S. 10R) - 
9. 10-^^y^f*>i (8 8.0mg, 0.3 
3mmo 1) . ^ F (6 

7 .6mg, 0.3 3 mm o 1 ) . is* ^)V7 ^ J tf V is 
>(3.0mg, 0 .0 3 mmo 1 ) £-#%#i3 tmm%: 
XVk-VRfcZ^ 3-0- t (9 S, 10R) -9, 1 
0-^^y-\^-9--r*y-T;l/] - 1, 2-0 — fy^D 
lfUf>-sn-?»;-bD-;V (8 4.4mg. 0.2 2 
mm o 1 . i&m 6 7%) ^f/c 0 
[0 0 5 8] 



[«] 



- 1.2 9 6 (c 1 .2 6. CHC 1 3) 



1 R (neat) 

2 98 7. 2 9 26. 2 8 5 4. 1 7 4 3. 1 4 5 6. 
1 3 7 1. 1 2 1 4. 1 1 60. 1 0 8 7. 1 0 5 8c 

m-« . 

1 H — NM R (4 00MHz. CDC I 3) :&=-0. 
34 (1H. ddd. J = 4 .0. 4.0. 3s£U 4 . 
0Hz. '>^DyD;^-CHz) . 0.5 6 (1 H. d 
dd. J=4.0. 7.5. IS&Zf 8.8Hz. isfrn 
yDAy-CH2), 0.6 4 (2H. m. is^n^a/l 
>~CHx2) , 0.89 (3H. t. J = 7 .OH z. 
C (1 6* ) Ha) . 1 . 1 0 - 1 .8 0 (2 8H. m. 
C (3* ) H2. C (4' ) Hz. C (5' ) H2. C 
(6* ) H 2 . C (7' ) Hz. C (8' ) Hz. C (1 



1 " ) Hz. C ( 1 2' ) Hz. C (1 3* ) Hz. C 

(1 4' ) Hz. C (15' ) Hz. $5<fctf -fVyufcf 
»Jf>~CH3X 2) . 2.35 (2H. t. J=7.5 
Hz. C (2 ' ) Hz) . 3. 74 (1 H. dd. J = 
6 .2 35«fctf 8.2Hz. C (1) Hz) . 4 .0 8 

OH. dd. J=6.2 *5£UF8 .2H z, C (3) 
Hz). 4.09 (1H. dd. J=6.0 l5&lf 1 
1.5Hz, C (3) Hz). 4.17 (1H. dd, J 
= 4.8 *5j;tf 1 1 .5 Hz. C (3) Hz) . 4 .3 

2 (1H. dddd. J = 4.8, 6.0. 6.2. 

6.2Hz, C (2) H) . 
13 C-NMR (100 MHz, CDCh) : &= 1 1 . 
4. 14.6. 16.2. 16.2. 23.1, 25.4, 
2 9.1 , 2 9.6, 2 9.7 6, 2 
30.6. 32.4, 34.6, 65. 
1 , 110 .3, 1 7 4 . 1 p pm. 



2 5.9, 2 7.1, 
9.7 9, 2 9.9, 
0, 6 6.8, 7 4 
E I -MS 

m/z = 3 8 3 (M + HO 
jtmfttir: (Cz3 H42 OO 
m-Wm C = 72.3%, H = 1 1 .0%. 
##T<1 C = 72.4%, H=l 1 .1%. 

[0 0 5 9] 

[ft 1 7] 



3 6 7 (M-CH3O 



(25). 
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- Me02C(CH 2 ) 5 H \^\* H 



Me0 2 C(CH 2 ) 5 



CHO 



Me0 2 C(CH 2 )5 



P4H9 



W ■ 

M C 6 H 13 



Me0 2 C(CH 2 ) 7 / 

[0 0 6 0] #3f#Jl tmWfe35&X% (1R, 5S) 
Kn^->~3-^1flfi/^D [3. 1. 0] 
*N**:/ (98 5.2mg, 9.84mmol) mt 

(5.33g, 1 1 .Ommoi) *^lSL/c^«; K^: 

OS, ios)-ll- 

;Kl.08g> 4.80mmoK W4 9%) £r?f 

/Co 

[006 1] 'H-NMR (4 0 0MHz. CDC 

1 3 ) :5=0.38 (1H, ddd. J=5.0. 5. 
0. l5£Zf 5.0Hz, ^>^Dyo;^-CH2) . 
1.02 (1H, ddd. J = 5 .0. 8.2. l3j:tf 
8.2Hz, S/^P/D^>-CH2), 1.2-1.8 

(8H % m. C (3) H2. C (4) H2. C (5) 
H2, C (9) H2. l5£Zf C (10) H2) % 2.18 

(2H. m. C (6) H2) .2.32 (2H, t, J = 
7 .5H z, C (2) H2) , 3.47 ( 1 H. d d, J 
= 9.0^3^X1 1 1 5Hz. C (1 1) H2) . 3.6 
7 (3H. s. CO2CH3), 3.78 (1H, dd. 
J=6.5 &&Zf 1 1 5Hz, C (1 1) H2) . 
5.12 (1 H. ddd. J = 1 .0. 9.0. *>£7J 
10.5Hz. C (8)H). 5.48 (1H. ddt. 
J=0.5, 10.5, 7.5Hz. C (7) 

H) . 

[0 0 6 2] ±iB^£-e^j£L/c (9S, 10S)- 

1 l-tKo^-9, io-^^y-7->»f-t> 
S^f;M4 6 5.0mg, 2.05mmol)^## 

Mi tmmttmT'tuutuL&v usj-*a (88 

6 2mg. 4 . 1 1 mmo 1 ) , ^b*^ — :/X 
3 A (3 0 Omg) . mtf-VWl* (1 0 0.9m 
g, 1.2 3mmol)tmU (9S, 10S) - 
1 0-*/l^;l/- 9, 1 0-^^y-7-T r -tr>^^^ 



HQ 2 C(CH : 



'2)7 CgH 13 



;U (344. Omg. 1.4 1 mmo 1 . 1R^7 0%)3r 

mrco 

[006 3] ! H-NMR (4 0 0MHz, CeDe) : 
(5 = 0.77 (1 H. ddd, J = 4 .8. 4.8. t5& 
tf 8.0Hz, ^>^oyp^>-CH2) , 1.03 

(1H, ddd. J=4.8, 5.0. 4oJ;UF 6.5H 
z. i/^pyoAV-CH2) . 1 .0 8- 1 .9 5 (1 
OH. m, C (3) H2, C (4) H2. C (5) Hz, 
C (6) H2. C (9) H. *5£U C (1 0) H) , 
2.13 (2H. t. J = 7 .3 Hz. C (2) Hz) % 
3.40 (3H. s. CO2CH3). 5.23 (1H, d 
dd, J = 1 .5. 9.0. 10.5Hz. C 

(8) H) . 5.36 (1H, ddt. J=0.5. 1 
0.5. *5£tf 7.0Hz. C (7) H) . 9.1 1 

(1 H, d. J =5 OH z. CHO) ) . 

[0 0 6 4] ±IE^ST*ML/c (9S, 1 0 S) - 
1 0-*;V^)V-9. 1 0-^*y- 7 —^-t? 
)\> (3 4 0. Omg. 1 .4 Immo 1) tlft^f^ 

h u y * *~ 2* *^ vm b fc * X * 2*^ 

U F*#«« 1 2:B*fc7SttTEJ£*-e. (9S, 10 
R) -9, 1 7, l l -^^f*yx> 

&^^t/ (290. 4mg. 1.0 4 mmo ] . 7 4 
%)£f§fc 0 I R. "H-NMRX^ h>Mi#%0yi T 
IIBtl/: (9R, 1 OS) -tto^nfc^ic— ffcL 

[O 0 6 5] ±IBO>3?iT^f ^nfc (9 S, 10R) - 

9. 1 o-^^y-7, 1 1 -^tf*^xy|f^f 

;U (2 90. Omg. 1 .0 4mmo 1 ) ^#^Jl hfPJ 
^St7^*;l/#>S* 'J »>A (5.0g. 2 
5 .7mmo 1 ) . (4 6mL. 77.2mmol) 

(9R, 10S) -9, 10-^^;^ 
tfA^f;l/ (2 8 0.0mg, 0.9 9mmoK 
1R3S9 5%)£rf#fc e 1R, 'H-NMR^^hMf 

nm\T*mt>t\tc os, i or) 



( J 



t ) 



(26) 



WB^P 6-22 8 1 6 9 



[0 0 6 6] 

[a] 20 d -0.1° (c 5.4. CHC ] 3) . 

[0 0 6 7]±g^ST'if>tlfc (9R ( 10S)- 
9. 10^^y^f*>B^f;K2 8 0.0m 
g. 0 .9 9mmo I )^rl NTkKfk-t-hU^ixTk^ 

(1 OmL) , fh7t (1 OmL) #8 0 

■CT4HMfl»#U OR, 10S) -9, 

r-OCH 2 Ph 



yN+U-fAVS (2 6 5.7mg, 0.9 9mmoK 

1 0 0 fc. IR, 'H-NMRX^^h/Ki 

##0U 1 T'^enfc OS. 1 OR) -fto^nt^ 

[00 6 8] HiSgU3 
Cftl 8] 





r-OH " 


X: 





X 



p- 



o-» 



[0 0 6 9] #^0U2Kfi£oT 1 -O — ^>>^-2, 
3-0 — rvyntfU-rV-s n-^'j-bD- ;l/ (1 4 
2.0mg, 0 .6 4 mmo 1 ) ^£t@§¥Lfcffl2, 3- 
O— TV^atf U^>- s n-^»J-to-;K #^0!l_4_ 
tO^iiT^dcbfc (9R. 1 OS) -9. 1 o-**y 
^•tf^^B (5 7 .5mg, 0.21 mm o J )> is 
i/&W\$*i/)VjiA,&V4* K (4 4.2mg. 0.2 2 
mmo 1 ) x zst+A/T^S (5 . 5mg. 0 . 

0 5 mm o 1 ) *MMLL£^&tt&T'fcfcZ^ 1 
-o- [ (9R, 10S) - 9, 1 
tiS-iM -2, 3 -O-^V^a s n - y 

1— OCH 2 Ph 



x 



U-trn— ;l/ (6 6 .4 mg. 0.1 7mmo K lR$8 1 
%) £rfffc 0 IR, 1 H-NMRX^ h;Mi##fi?0 5 
T^e>nfc3-0- [ (9 S. 10R) - 9. 10-^ 
*/*\tt 3 f'taJ'tfc\ -1, 2-0— fvyafcTU^ 

[0 0 7 0] 

[a] +2.6° (c l.K CHCI3). 

[0071] man 4 

Utl 9] 





r-OH 







5< 



[007 2] ^mztmmrs^r'3-o-^>^ 

- 1 , 2-0--rvyutf UfV- s n-^U-trn— ;U 
(15 8 .Omg. 0 .7 1 mmo 1 ) frfciBSLfc 1 , 
2-0--l'V"/De'Jfy- s n~^';tD-;l/^g 

'> % >^D^'>;l/*Mi/VHK (49.5mg, 0 .2 



4 mmo I ) , is^^frms (5 .5m g> 
O.OSmmol). (9R, 10S) - 9, 10-^ 

5 S^V^fiym (6 1 .2mg, 0.23mmol) 

tt-ea«a«:fTt\ 3-0- [ (9R, I OS) -9. 



(27) 



#&8*F 6-2 28 1 69 



ntf V"r2/- s n-^U-tro— (6 7 .3mg> 0.1 
8mmo K lR$7 7%) ^ifc 0 I R, 'H-NMR 
r^I/li 1 -O- [ (9 S. 10R) - 9, 10- 

i— OC-C 15 H 31 



[0 0 7 3] 
[a] 20 d - 1 .6° 
[00 7 4] #%0»J 5. 
[ft2 0] 



(c 1 .2.- CHC la) 



O 

— O-C— C15H31 



HO- 
HO- 



[0 0 7 5] l-0—x^x^y^7l/-2 t 3-0- 
^yyatTU-rV^U^u^ (^-fe^i*. 3.7 0 
g. 1 Ommo I) fc^'J^-»)Ap-f;l/X>X;l/^ 

h (0 .2 5 g, lmmol) (5 0 

mL) lc 1 .5BSF^in?&MffiLfco MSic^ 

33&> S^^TTk (2 0 0mL) Kin*. X-^;t/T*3 

TfilSU, 1 -o-^*^*y-Ol^ 
y-fen-yi, (5Hr^{*. 1.74g, 5 .3mmo K 1R 
*53%) *f§ Tco 

[007 6] 
mp.6 3-6 4t (X— 7Vl/<fcD1§*£JI) 

I R (KBr) 

3360. 2919, 2 8 5 1. 1736, 1 182c 
m-» . 

'H-NMR (4 00MHz, CDC I 3) :5 = 0.8 

pO-C-C t5 H 31 

H0-J 



8 (3H. t. J=6.7Hz, C (16* ) Ha), 
1 .2 0- 1.4 5 (2 4H, m. C (4* ) Hz, C 
(5* ) H2, C (6* ) H2. C (7* ) H2. C 
(8* ) H2, C (9* ) H2, C (1 0' ) H2. C 
(1 1* ) H2. C (1 2* ) H2, C (13* ) H2, 
C (14* ) H2. C (1 5* ) H2) , 1 .58-1 .6 
7 (2H. m. C (3* ) H2) . 2.3 5 (2H, t , 
C (2' ) H2), 2.48 (1H, br s, OH) , 
3 .6 0 ( 1 H, d d, J = 5 .5 *><fct5 11Hz, 
C (3) H2), 3.70 (1 H. d. J = l 1 H z. C 
(3) H2) , 3.9 0-3.9 7 (1 H. m, C (2) 
H) , 4.15 (1H, dd, J=6.1 1 
1.7 Hz. C (1 ) Hz) . 4.2 1 ( 1 H. d d. J 
= 4.6 *5<fctf 11.7Hz, C (1) H 2 ). 

[00 7 7] mims 

[fb2i] 



r-O-C- 



NaO O-J 



^15^*31 



[0 0 7 sii Tjvzf^mmm.T. hyrv-;i/(85. 

4mg. 1.2 3mm o 1) ^rb^M FD77> (3 
mL) fcig/S2-g\ 0rT**5/*<ty> (3 8/iL. 
0.4 lmmol), h'Jxf;V7^> (0.32mL, 
1 .9mmo 1) *ilD*. * 5£fi3«#U 

TT, l -o — ^r*y^;^*>J-tP-;l/ C^-feS 
126. Omg. 0.34mmo i) ^fh7HKn 

y^^mm (2mu st^a. ^T2 0 7istf$Lfc 

J5J£*g?&% 2 (2 0mL) iCjbD*. X— tVI/ 

fco mm. by* a (eo%m 13.6m 

g, 0.3 4mmoi) ^^>T«imr4^ 
X-fvl/ (0.5mL) tC@jlLfct<7)^±IBx- 
-r/WSMEfcinfcfco K9*TaittJU *}SSS^2StSSJ» 



2. S-t^x-hOthU^ (90.8mg, 

0 .2 2mmo 1, 1R* 6 4 %) «^*i:LTi 

[0 0 7 9] 

mp.2 2 8-2 3 1t (x— t)B8S) 

1 R (KBr) 

2 9 5 6, 2 9 1 8, 2 8 4 9. 1 7 3 5, 1 5 7 8, 

1471, 1419, 1255, 1 145. 800cm 
i 

"H-NMR (4 0 0MHz. CDaOD) : 5-0.8 
8 (3H. t. J = 7 OH z, C (16* ) H 3 ) . 
1 .2 0-1 .6 5 (2 6H, m, C (3* ) H2, C 
(4' ) H2, C (5* ) H2. C (6* ) Hz. C 
(7' ) Hz. C (8' ) Hz. C (9' ) Hz. C (1 



(28) 



W6-2 2 8 1 6 9 



0' ) Hz. C (1 1- ) Hz. C (1 2' ) Hz. C 
(13' ) H2, C (14* ) Ha, C (15* ) 

Hz). 2.34 (2H. t. J=7.5Hz, C 
(2 V ) Hi) * 3. 92 (1H, ddd. J = 7 .0. 

9.0. fc^tf 9 .0Hz, C (3) Hi) , 4.16 
(1H. dd. J=6.0 ts£Zf 1 2.0Hz. C 
(1) Hz). 4.21 (1H. dd. J=5.0 

XS 12.0Hz, C (1) Hz), 4.22 (1H, d 

dd. J=6.2. 9.0. *5&XS 12.8Hz. C 

H 



? 

i— 0-C-(CH2)7 



x 



o- 
o- 



I 



(3) Hz). 4.54 (1H, ddddd. J = 5 . 
0. 6.0. 6.0. 6.2. 35&Zf 7.0Hz. C 

(2) H) . 
jmftVr : (Cm Hae OeNaP) 
tm<B C = 55.06%. H-8.75%. 
##T<I C = 54.81%. H = 8.69%. 

[0080] mrnme. 

KtZ 2] 




H 



C 6 H 13 




? vv 



Q 

NaO V O j 



[0 0 8 1] #%0!IlT^Lrc 1 -O- [ (9S, 1 
OR) -9. 1 O-^^y^fiJ/'Y;!/] -2, 3 
-0~^V/Dt!UT>- s n~^'J-tD-;l/ (6 5. 
Omg. 0.17 mm o I ) 5 
T\ If 'J A p - h;l/xyXM>^- h (10.0 

mg, 0.0 4 mmo 1 ) /—As (1 OmL) ^ 

Sl-O- [ (9S. 10R) - 9, 10 
- * 5 J ^**^t1i S ^ M - s n-^U-iro— ;l/£rf§ 
/Co cot^«#^S!^^c^^<^:cD^acfflt> 

XlmL) ^ h»Jry-;l/ (7 0.5mg, 1 .02 
mmo 1 ) , JtJri/iMitV > (3 0 y. L. 0.34 mm 



o 1 ) . h »JXf;I/7^> (0 .5mL. 3 .6 mmo 
I) ^6*7*D;l/HJXHJ7'/U K^ilSJUfto C 
OKJ£S*»c. ±l20ffll -O- [(9S, 1 OR) - 
9, 10-^^y^fiJ/^;l/] - sn-^'J-bP 
—)\s<0'rY z 7Y- Yxny^yiy (2mL) 3riD;t. iST2 
0#»!ffU WKy>Rffc*-&ft. ElSiSflE^2%«K 
(3 OmL) icAna., ji— r;PT*»fflLfco x— tvWI 

(6 0%££rfc. 8mg x 0 .2 mmo 1 ) 
>"P»fei#bTKi**«^. x~7Vl/ (5mL) KS&BL 
fcfcO*±Ex-7Vl/»ffifcim>U ^S7kt?l*aLfto 



I ) 



i. ) 



(29) 



-228169 



O- [OS, 10R) -9, 1 O-^^/AW^ 

y-oi/| -2. 3-0— rv^uifUx^-s n-^y 

•fen— ;l/ (4 6 .9mg. 0 . 1 2mmo I ) ^leJiRL 

^6tM»D7h^77^- (^un^l/A : 
^y-;l/:*=6 0:20:3)TiaU 1-0- 

[(9S. 10R) - 9. 1 O-^jry^f*/^ 
— s n-^y-feD— ;U2, 3-*X:7x— 
U * AJg ( 1 9 . 8 m g . 0 . 0 4 6 mm o I . 2 7 
%, ISSleJHX^^-r^i:iJK^9 7%) £f#/c 0 

[008 2] I R (neat) 

2 926. 2 8 5 4. 1 7 3 1 , 1 6 0 2. 1 4 0 0. 
1 2 3 5. 1 2 1 0. 1 1 20 cm 1 . 
1 H-NMR (4 00MHz. CDCh/CDaOD^ 
3/1) : 5=-0.33 (1H. ddd. J=4.G. 
4.0. l5&Zf 4 OH z. ^Zn-fut^-C 
Hz). 0.57 (1H. ddd. J=4.0. 7.5.43 
£tf 8 .5H z. i/^P^D^-CHz) .0.64 

(2H. m. C (9* ) H *3<fctf C ( 1 0' ) 
H). 0.89 (3H. t. J = 7 .0Hz. C (1 
6.' ) Ha) . 1.1 0-1.80 ( 2 2 H. m. C 
(3* ) Hz. C (4' ) H2. C (5' ) H 2 . C 
(6' ) Hz. C (7' ) Hz. C (8' ) Hz. C (l 

1 ' ) Hz. C (1 2' ) Hz. C (1 3' ) Hz. C 
(14* ) Hz. C (15' ) Hz) . 2.3 6 (2H. 
t. J=7.5Hz. C (2*) Hz). 3.97 (1 
H. ddd. J=7.0. 9.0. 352:1? 9.0Hz. 
C (1) Hz) . 4.20(1H. dd. J = 5 .0 45 
£V 1 2 .OH z. C (3) Hz) . 4 .2 5 (1 H. 
dd. J=6.0 tS&lf 1 2 .OH z. C (3) 
Hz). 4.28 (1H. ddd. J-6.2. 9.0. 43 
<fctf 1 2 .8 Hz. C (1) Hz) . 4 .5 9 (1 H. 
ddddd. J=5.0. 6.0. 6.0. 6.2. 45£ 
XS 7 OH z. C (2) H) . 

"C-NMR (100MHz. CDCh/CD30D = 
3/1) : 6 = 11.1. 14.2. 15.98. 16. 
0. 2 2.9. 2 5.1 . 2 8.9. 2 9.0. 2 9.4. 

2 9.6. 2 9.7. 3 0.4. 3 2.2. 3 4.2. 6 4. 
5. 6 6.1 . 7 3.5. 1 7 4 .3 p pm. 
FAB-MS 

m/z = 4 4 9 (M+ N aO . 4 2 7 (M+H + ) . 

[0 0 8 3] msmi_ 

Ut2 3l 



if yy 



Hl3 



—OH 

L '—oh 



\>Na 



[0 0 8 4]iii2TMt/c3-O- [ (9S, 1 

or) -9, i o-^y^^T^y^oi/] - i . 2 

-O-^yyo^Ufy- s n-yj-t?o-;b (5 2 . 
Omg. 0 . 1 4mmo 1 ) tC##gi|9^^^ft 
T\ tfU^n^Ap-h^XVX^^-h (8.2m 
g. 0 .0 3mmo 1 ) 5rfEJ8;£-g\ *§3-0- [ (9 
S, 1 OR) -9, 1 O-^^y-N^-^^y-T;!/] - 

S^Tb'JT!/- ;l/ (5 8 -Omg. 0.8 4mmo 
1) . (2 0 fi L. 0 .2 8mm o 

1). hyxf;l/7^> (0.4mL, 2. 9 5 mm o 

i ) zmmmmistc *x* y ;b h y x h y r v y 

ftffi^-tir^y^fb^^fco ^««6.tra«a^rttfc 
«fct>lll»U 3-0- [ (9S, 1 OR) -9, 1 0- 
^^y^-y-r^y^f;!/] -s n-£*y*rD— ;H p 2 
-*X:7x — h^hy^A^ (1 4 .9mg. 0.03 
5 m m o 1. 1K^2 5%. (HjiRLfc^^ 3 -O - 
[ (9S, I0R) - 9, i o-^^y^f^y-i' 
?V] - 1 , 2-o-ryyoi^jf>- s n-^'j-tp 

-71/ (34.6mg. 0.0 9 mm o I ) ^%/t"r& fclR 
$70%) ^rtf fco 
[008 5] I R (neat) 

2926. 2854. 1731. 1602. 1400. 
1 2 3 5. 12 1 0. 1120cm 1 . 
'H-NMR (4 00MHz. C D C 1 3/ C D 3 O D = 
3/1) :i=-0.33 (1H. ddd. J = 4.0. 
4 .0. *5&T5 4 .0Hz. y^DyoA>-C 
Hz). 0.57 (1H. ddd. J = 4 .0. 7.5> 4o 



o 



o 



(30> 



ftfflW 6-22 8 169 



&Zf 8.5Hz, ->^DyD;^-CH2) , 0.64 
(2H, m, C (9* ) H &£TS C (1 0' ) 
H) , 0.89 (3H. t, J=7.0Hz, C (1 
6* ) Ha) , 1.10-1.80 (22 H, m, C 
(3' ) Hz, C (4' ) Hz. C (5' ) Hz, C 
(6* ) Hz, C (7' ) Hz, C (8* ) Hz, C (1 

1 ' ) Hi* C (] 2* ) Hi* C (1 3* ) Hi* C 
(14' ) Hz. &£X3 C (1 5' ) Hz) , 2.36 
(2H, t, J = 7.5Hz, C (2*) Hz). 3.9 

7 (1H, ddd, J=7.0, 9.0, lo&Zf 9.0 
Hz, C (DHz), 4.20 (1H, dd. J = 5 . 

2 *>&U 12.0Hz, C (3) Hz), 4.26 
(1H. dd. J=6.0*3£tf 12.0Hz. C 
(3) Hz) , 4.2 8 (1 H. d d d, J = 6 .2, 9 



0, &£Tf 1 2 .5Hz, C (1) Hz) . 4 .59 
(1H. ddddd, J=5.2, 6.0, 6.0, 6. 
2, iS&U 7 0Hz. C (2) H) . 
13 C-NMR (100MHz. CDC] 3 /CD 3 OD = 
3/1) :$=11.1, 14.2. 15.98, 16. 
0. 2 2.9. 2 5.1. 2 8.9. 29.0, 29.4, 
2 9.6. 2 9.7. 3 0.4. 3 2.2. 3 4.3. 64. 
5. 66.1, 73.5. 1 7 4 .3 p pm. 
FAB-MS 

m/z = 4 4 9 (M + NaO , 4 2 7 (M + H + ) . 

[oo86] mmms 

UtZ 4] 



X 



o- 



o-» 



I 



HO- 
MO- 



r O-C-(CH 2 ) 7 '' \ C{ .H 13 



I 



f-0-C-(CH 2 ) 7 - 



°y OH 

NaO x O- J 

CO 0 8 7] Smm3.~?~f&l<rc 1 -O- [ (9 R. 1 
OS) -9. 10-^^Wf^;W -2, 3 
-0— ' <V~fu\Z U*r>~ s n -^y-fep— ;V (6 5. 

omg. o .) 7mm o ]) frzmmm6_£mm*j3m 

fcAOl-O- [ (9R, 10S) - 9, io-^^y 
^Wri>/4M - s n-yu-bn— /l/2. 3-*X 
7x-F(7)th'J')A^(17.]ing > 0.04mmo 



1 , 1R^2 3%, ls|iKLfc*EJ5<D 1 ~0- t (9R, 

1 os) -9. 1 o-tzs^s-VTHS^M -2 % 

3-0 — ry^DtfyxV- s n-jTUtn- ;!/ (3 
4 .6mg. 0.0 9mmo 1) ^%St^tlRf 5 0 

%) ^#/co i r, 1 h-nmrx^ YMtmmm7_ 

Ttf 6nfc3-0- [ (9 S, 10R) -9, 10-^ 
^/^f*/^W -sn~^'J-tD-;l/l, 2- 



o 



(31) 



If BUT 6-2 28 1 6 9 



[0 0 8 8] HSSff39, 



[fb2 5] 



r-0-C-(CH 2 )7^ ^C 6 H 13 



— Q 



•— o 



X 



I 



—OH 
—OH 



I 



-0-C-(CH 2 )t^ x 



CgH^ 



-<v° 



[00 8 9] Hj6Sffg4 T^figLfc3-0- [ (9R. 1 
OS) -9, 10-^^/^Ti3/^l/] -1. 2 
-O-YV^D^iJfV-s n-^U-fcru-;l/ (6 4. 
Omg. 0 .1 7mmo \) frZnffiffl6_£^&*J5& 
*C«fcD 3-0- [ (9R, 10S) - 9, 10-><#y 
•^+1f^y^;l/] - s n-yy-fen— ;l/ ] , 2-4">X 
7i-F^th'J^(]9.0mg, 0.0 4 5mm 



R, 10S)-9, 1 0-*?S'\*y-y T l}S^jV] - 
(45.9mg, 0 . 1 2mmo 1 ) *#*-rSfclR*9 

0%) zmtco i r. 'h-nmrx^^ bMtmmm 

6i?*§Sttfc 1 -O- [ (9 S. 10R)-9, l o- 
^^y^f*y^;l/] -sn-^J*D-;l/2, 3 



